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ABSTRACT

This report documents the procedure for generating a ''real world"
ephemeris tape to be used by The Aerospace Corporation and selected con-
tractors in Phase 0 of the Autonomous Navigation System (ANS) contract.

A ''real world" geopotential model was developed by modifying a state-of-
the-art reference geopotential, using Kaula's degree variances as a guide,.
To obtain ''real world' atmosphere daia, the acceleration profile experienced
by the first in a recent series of low altitude satellites to have an on-board

low-g accelerometer was suitably scaled. The resulting ephemeris is

displayed and subjected to various consistency tests.
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SECTION 1

INTRODUCTION

A '"real world'" ephemeris tape has been generated for use by The
Aerospace Corporation and selected contractors in Phase 0 of the Autonomous
Navigation System (ANS) contract. This ephemeris is based on an analytic
geopotential force model and an accelerometer data tape {in licu of an atmo-
sphere model).

To serve as a reference and a standard for comparison, a 'model”
ephemeris was also generated. This model ephemeris employed the same
initial .onditions that were to be used in the "recal world"” ephemevis and used
force models that are representative of the state of the art.

Indepencent of the model ephemeris generation, a geopotential model
which simwlates the rcal world was developed. To represent the atmosphere,
a span of accelerometer data was taken from an actual satellite fliglil whose
orbit was quite simnilar to that chosen for the reference. These accelerations
were scaled to meet certain criteria to make them suitable for use as a real
world atmosphere representation. The detailed development of these models
is described in the ‘ollowing scctions.

Comparisons between the model and real world ephemerides were per-
formed to ensure that the real world case satisfied certain consistency tests.

Figure .-1 shows diagrammatically the tasks described above. The
work on each task is documented in the section noted parenthetically within

the box describing the task,




GENERATE
INITIAL
CONDITION
(SEC 1)
MODEL ' ACCELEROMETER
ATMOSPHERE SCALING p————b CATA
(SEC 1) L {SEC V) ~ (SEC V)
1 REAL WORLD
GEOPOTENTIAL GEQPOTENTIAL
MODEL MODEL
{SEC 1) (SEC V]
j }
MODEL REAL WORLD
EPHEMERIS EPHEMER!S
(SEC HI) (SEC V1)
COMPARISON OF
MODEL
REAL WORLD
EPHEMERIDES
] (SEC vIN)
PREPARATION OF
REAL WORLD
EPHEMERIS TAPES
| (APPENDIXC)
Figure I-1. Task Diagram of SNS Ephemeris Generation

i, 2RSS




SECTION II

INITIAL CONDITIONS

The low altitude reference orbit for the ANS has initial perigee occurring
within on~-half hour of local noon at approximately 45°N latitude. The initial
apogee aititude was 200 n mi and perigee altitude was 80 n mi above a spherical
earth; its period was about 89.7 min.

Epoch time for this orbit was chosen as 2230 GMT on 29 February 1950,
The initial conditions are shown in Table II-1 in four coordinate representations.
These are conditions at an ascending node for an orbit having the previously
described characteristics.

The first set is an earth-centered inertial (ECI) set which has as its
refcrence plane the true equator at epoch and as its reference direction the
mean equinox at 0 hr GMT of the date of epoch.

The second set is an inertial spherical coordinate set having ¢ and &6 as
the right ascension (measured {rom the X axis, positive eastward) and geo-
centric latitude (declination) of the vehicle; 3 is the angle between the velocityv
vector and the geocentric vertical {the vertical flight path angle): Az is *he
azimuth of the velocity vector from true north, measured eastwosry on a plane
normal to the geocentric vertical; and R and V are the respective magnitudes
of the position and velocity vectors.

The third set is an earth-fixed spherical coordinate set having X\ and ¢
as the geodetic latitude and longitude of the vehicle; v as the angle between the
velocity vector and the geocentric horizontal (the horizontal flight path angle);
and Az, R, and V as nreviously defined.

The fourth set is the classical element set, where a and e are the semi-
major axis and eccentricty, respectively; i is the inclination of the orbit plane:
Qis the right ascension of the ascendirg node; o is the argument of perigee, the
angle between the direction of perigee, and the line of nodes measured from
ascending node to peripee; and v is a reference time indicating the time of last

perigee passage in minutes from ¢poch.




Table II-1., Four Representations of Initial Conditions
(1) Cartesian (ECI) (2} Spherical

X -1.59387494563E +7 ft o 136.390753744 deg
Y 1.51851714534E+7 ft 5 1.0E-20 deg
e 3.84199431557E-15 ft B 90,7298014230 deg
X 6.16441282935E 43 fps Az 340 deg
Y 6.00674668844E+3 fps R 2.20130059195E+7 {1
7 2.36312409387TE+4 fps \% 2.51498815029E +4 fps

(3) Earth-Fixed Spherical (4) Classical Elements
\ 0 deg a 2. 177630460161 +7 ft
o 360 deg e 1,67413647743E-2
\ -0.7298014230 deg i 110 deg
Az 340 deg Q 136.390753744 deg
I 2.20130059195E+7 ft w 131.193639651 deg

U' 2.51498815029E+4 {ps T ~57.36926627 min
4




The Greenwich hour ungle at 0 hr GMT of the assumed epoch datia is
157.9667413 deg. This value is necded to facililate transformations among
these four representations.

The reference ballistic coefficient (CDA/W) for this vehicle is 0.02 ftz/lb.
This value is considered typical of [uture hich drag satellite system

configurations,




SECTION III

"MODEL'" EPHEMERIS

The TRACE computer program (Ref. { and 2) was utilized in generating
the model ephemeris. The initial conditions previously discussed were used
to generate an ephemeris for 20 orbits spanning approximately 1-1/4 days.

Force models used in the model ephemeris included a 6th degree and
order versica of a Guier 8th degree and order geopotential (Ref. 3), and the
Jacchia-Walker-Bruce atmosphere model (Ref. 4). A 90-day mean of the

10.7 cm solar flux FIO’ denoted flO’ is used as a reference about which the

2
0° FIO = 220 w/M" /cps

were used in *he model ephemeris. A value of the planetary magnetic index

short-term decametric flux is measured. Values of F

ap = 20 was also used. Appendix A contains a series of plots showing the
ground trace of this veh'cle as a function of time. For reference and for later
comparison purposes, Tahle III-1 gives the times and ECI coordinates of the

vehicle at each ascending node.
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Table IlI-1. Nodal Conditions for '"Model' Ephemeris

Time of Ascension

Nodal Cross

Rev (Mo/Day/Yr) Position (ECI) XYZ Velocity (ECI) XY7Z
No. Hr/Min/Sec (it) (fps)

0 2/29/ 82 -1.59387495E+7 6.16441283E+3
22/30/0.00 1.51831715E+7 6.00674669E+3

3.84199432E-15 2.36312409E +4

1 2/29/80 -1.59849728E+7 6.14526310E+3
23/59/34. 88980 1.51290676E+7 6.02746746E+3

-3.42450058E-4 2.36342563E+4

2 3/1/80 -1.60306694E+7 6.12582532E+3
1/29/9.04968 1.50749261E+7 6.04818772E+3

-1.27921077E-3 2.36374575E+4

3 3/1/80 -1.60763279E+7 6.10595310E+3
2/%9/42.38501 1.50203121E+7 6.06958938E+3
-3.93344718E-4 2.36408159E+3

4 3/1/80 -1.61222326E+7 6.08579606E +3
4/16/22. 60609 1.49651661E+7 6.09047463E+3
-3.21860488E-4 2.36442966F +4

5 3/1/80 -1.61677347E +7 6.06616627E+3
5/57/46. 87890 1.49098307E +7 6.11094373E+3

-1.29691562E-3 2.36478441E+4

6 3/1/80 -1.62126068E+7 6.04703706E+3
7/27/18.02516 1.48546061E+7 6.13214743E+3
-5.61057958E-5 2.3652798E +4

7 3/1/80 -1.62574412E+7 £.02703290E43
8/56/48.31871 1.47994091E+7 6.15356280E +3
-1,34453140E-3 2.36544996F +4

8 3/1/80 -1.63022491E+7 6.00814712E+3
10/26/17.81324 1.47441290E+7 6. 17471305E +3
-4.84307362E-5 2.36575294E +4

9 3/1/80 -1.63468743E+7 5.98856274E+3
11/55/46.47345 1.46889614E +7 6.19570106E+3
-1.26815078E-3 2.36603321E+4




Table 11I-1. Nodal Conditions for ""Model'' Ephemeris (Continued)

’ Time of Ascension
Nodal Cross e
Rev Mo/ Day/ Yr) Position (ECI) XYZ Velocity (ECI) XYZ
No. (Hr/Min/Sec (ft) (fps)
10 3/1/80 -1,63916332E+7 5.96833727E+3
13/25/14.30215 1.46338136E+7 6.21608673E+3
-4,18009639E-4 2,36630337E+4
11 3/1/80 -1.64363722E+7 5.94752069E+3
14/54/41.38993 1.45783174E+7 6.23585677E+3
-2.46736766E-4 2.36659569E+4
12 3/1/80 ~-1.64807430E+7 5.92644969E+3
16/24/7.75793 1.45224105E+7 6.25589753E+3
-1.3041751{2E-3 2.36690683E+4
13 3/1/80 -1.65248655E+7 5.90592687E+3
17/53/33.34407 1.44662676E+7 6. 27676825E +3
-6.31984487E-4 2.36720090E +4
14 3/1/80 -1.65687876E+7 5, 88630149E+3
12/22/58.06510 1.44100661E+7 6.29783075E+3
-6.78497093E-5 2.36747293E+4
15 3/1/80 -1,66124592E+7 5.86662222E +3
20/52/21. 87667 1,43537098E+7 6.318636421+3
-3,22734601E-4 2.36775153E+4
16 3/1/80 -1.66559668E+7 5.84642459E+3
22/21/44,78377 1.42970491E+7 6.33935065E+3
-1.05750460E-3 2.36805229E +4
17 3/1/80 -1.66991600E+7 5. 8259777T1E+43
23/51/6. 84696 1.42403605E+7 6.35945009E +3
-1,30152780E-3 2.36837258E +4
18 3/2/80 -1,67418053E+7 5, 80526738E +3
1/20/28.09812 1.41837185E+7 6.37930109E 43
-1.32891135E-3 2.36871191E+4
19 3/2/80 -1,.67842644FK+7 5.78411142E+3
2/49/48.44448 1.41266781E+47 6.39985957E+3
-1,32615034E-3 2.36906835K +4
20 3/2/80 -1.68269602E+7 5.76259368k 43
4/19/7.90466 1,40690575E+7 6.42012503F 43
-1.30997504E-3 2.26943783F +4

e —r—



SECTION IV

“"REAL WORLD'" GEOPOTENTIAL

A, SIMULATED GRAVITY FIELD GENERATION

For the real world case, the geopotential was expressed as a spherical

harmonic expansion of the following form:

N n
U= GM 1 +Z(i§-)n C_ P (sin ¢) + Zl—"m(sin ¢)(C cos mA + S sin mA\)
r r no n n nm nm
n=2 m=1
(Iv-1)
where
U = geopotential
GM = gravitational constant times the mass of the earth
a, = equatorial radius of the earth
r = radial distance from the earth's center of mass
¢ = geocentric latitude
A\ = geocentric longitude
?;n = normalized associated Legendre functions
c‘:nm, §nm = normalized cosine and sine coefficients of the nth degree

and mth order

When the gravity field is expressed as such a spherical harmonic expansion,
1t is completely described by the choice of spherical harmonic coefficients
(C,S). This study thus required that a suitable set of C's and S's be selected.
The set of spherical harmonic coefficients used for this study was
generated as [ollows. First, a set of C's and S's was selected from one of the

currently available geopotentials published in the literature. Second,

Preceding page blank
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Table IV-1. Gravity Degree Variances

Mean of Coefficients A
with Standard Deviation Mean of Perturbations
About the Mean with Standard Deviation
Degree of Reference About Mean X 106
2 -96.6 £ 216.6 0.0015 + 0,036
3 0.798 = 0. 853 0.0072+0.019
4 0.154 £ 0,525 0.0123 £ 0.120
5 -0.004 + 0.361 -0.028 £ 0.075
6 -0.152 £ 0, 216 -0.023 % 0.054
7 0.026 = 0,192 0.0018 + 0,045
8 0.026 £ 0.131 -0.0069 £ 0.036
9 0.013 £ 0,118 0.0055 + 0.042
10 -0.023 + 0.095 -0.009 £ 0.035
11 -0.036 = 0.076 0.014 = 0.027
12 -0.0014 £ 0. 109 0.0039 + 0.033
13 0.015%0.079 0.0083 = 0.028
14 0.015 £ 0,081 -0.0036 £ 0.029
15 0.0081 £ 0.063 0.003 = 0,032
1o -0.0151 £ 0,0685 -0.0095 £ 0.0278
17 -0.0032 £ 0.0539 -0.0003 £ 0.0268
18 -0.0043 = 0.060 0.0006 £ 0.030
19 0.0036 £ 0,051 -0.0022 £+ 0,029
20 -0.00066 = 0,025 0.0037 £ 0.022
21 ~0.0020 £ 0.011 0.00052 £ 0,029
22 -0.0011 £ 0.015 0.00012 £ 0,023
23 0.00055 £ 0,023 0.00284 + 0.020
24 0.0027 = 0.010 -0.0012 £ 0.021

12




perturbations were then algebraically added to the set of coefficients in a way
tha! left the lower degree features of the field unchanged but introduced
increasing amounts of variation with increasing degree. Thi>d, additional
coefficients were generated for those terms not provided in the original set

to increase the degree of the resulting simulated gravity field to the maximum
size zermitted by existing software.

Per:urbations to the reference field were generated in the following
manner: First, a degree variance was chosen for every degree 2 thirough 24.
Table IV-1 shows the degree variance used in generating this field, the values
obtained and published by W. M. Kaula (Ref. 3}, and the values oblained from
the reference set. As can be seen from the table, the degree variances were
chosen to introduce very small perturbations in the lower degree field with an
increasing variation as upper degree fields were generated, until {inally at
19th degree a field would be produced that roughly obeyed the properties
reported by Kaula.

For every degree variance of Table IV-1 (column 1), a set of coefficient
perturbations, ZEnm’ A_Snm, was chosen from a random number generator

such that the sum of the squares of these coefficients would satisfy the equation

n
ot 1 z aC%  +B%° (IV-2)
n 2 2 nm nm

ge(n - 1) m=0

where G'i is the degree variance and 8 is the mean equatorial gravity.

Finally, the coefficients generated by this process were algebraically
added to the coefficients of identical degree and order in the reference set,
and the result was then used as the final representation of the ecarth's gravity
field.

Using the above method, a field was generated complete to 24th degrec
and order. This field above 19th degree is, essentially, a random field
conforming only to the constraint of Eq. (IV-2). For 19th degree and under,

the field is a slightly varied form of the reference field. This can be seen

13
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| 1
;F Table IV-2. Geopotential Coefficient Statistics
v
Degree Variance Degree Variance Degree Variance .
Used in Generating Reported by from Reference
Degree Perturbation (mgalz) Kaula (Ref. 5')(mgalz) (mgalz)
2 0.005 7. 7.6
3 0.0t 44, 33.9
4 1. 30. 20.9
5 1 10. 21.5
6 1 24. 20.6
7 1 3. 18.2
8 1 23. 13.5
9 2 22, 15.5
10 2., 15. 14.9
11 2, 18. 15.0
12 3. 7. 33.0
13 3. 5. 23.5
14 4. 23. 30.6 1
15 6. 2. 23.0
16 6. 6. 34.1
17 6. 12, 24.3
18 9. t9. 36.0
19 10. 10. 30.9
20 7 7 8.7
| 21 14. 14, 1.9
22 10. 10 4.0
| 23 9. 9. 11.4
; 24 11. 11, 2.7 ) ;

14




more clearly in Table IV-2, which gives the results of averaging both the
reference set and the perturbation set of coefficients over all coefficients of
the same degree. The sigma presented in Table IV-2 is the variance of the
coefficients of a particular degree about the mean of the coefficients of that
same degree. This sigma should not be interpreted as any measure of
accuracy of the coefficients but is included to provide some measure of the
variation of coefficients of a particular degree.

Table IV-3 presents the final set of coefficients generated for this study.
These coefficients should be used with the expression for earth gravity potential

given in Eq. (IV-1).

B. TEST OF SIMULATED GRAVITY FIELD

The field specified by Table IV-3 was tested for its effect upon the
nominal orbit. This test was conducted by performing trajectory difference
runs with TRACE (see Ref. 1). These difference runs were performed by
taking the nominal epoch vector from Table II-1 as an initial condition from
which an orbit was obtained by numerical integration of the gravity force
model. The same process was then repeated with tue perturbed gravity field.
The difference between the two orbits at identical times was then resolved into
in-track,radial, and cross-track differences.

First, a difference run was made between the Guier n = 6, m = 6 model
("'model" geopotential) and the reference model. No atmosphere model was in-
cluded. The purpose of this run was to establish a baseline for the behavior of
a high-degree gravity field. (The Guier 6.6 geopotential uses a value of
GM = 1.4076538841E+16 ft3/sec2, while the reference model has a
GM = 1.4076468597E+16 ft>/sec®.) Figures IV-1a, b, and c show the
behavior of the in-track, radial, and cross-track differences. The in-track
difference shows a secular growth component of approximately 770 ft/rev
together with a periodic component with a maximum excursion of 1500 ft; the
radial difference shows a periodic variation with a maximum amplitude of
approximately 700 ft; the cross-track difference has a maximum periodic

difference of 1300 ft.

15
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Next a difference run was made between the reference model and the
model defined by Table IV-3, the simulated gravity field. These in-track,
radial, and cross-track differences are presented in Figures IV.2a, b, and c.
The in-track difference shows a secular growth of approximately 280 ft/rev
plus two periodic components: one with a period of 1 rev and an amplitude
r{ approximately 800 ft and the other with a period of about {2 revs and an
amplitude of 1300 ft. The radial difference plot shows a 1 rev periodic
component with maximum amplitude of approximately 700 ft, as does the cross-
track difference plot. As before, these data do not include an atmosphere
force model.

It was concluded from these results that the simulated gravity field
produces orbit perturbations which differ significantly from those of the
nominal gravity field but which are not unrealistically large. The results
of these difference runs should not be interpreted as estimates of ephemeris
uncertainties, since by suitable orbit determination techniques these differences
would be drastically reduced in actual practice. The plots illustrate one of the
possible shortcomings of this simulated model, i.e., the field is too smooth.
Although this field is as extensive as the present state of the art, there is
reason to believe that a 24th degree and order model is still significantly
smoother than that experienced by a vehicle moving in the earth's gravity
field.
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SECTION V

"REAL WORLD" DRAG MODEL

To obtain real world atmosphere data, the acceleration profile
experienced by the first in a recent series of low altitude satellites to have an
on-board low-g accelerometer was utilized. The orbital elements of this
density measurement system (DMS) vehicle were quite close to those of the
reference orbit. This suggested that the accelerometer data from the DMS -

suitably scaled - could be used as an input real world drag profile to the ANS

reference vehicle. Approximately 20 revs of continuous DMS data were
available for this purpose.

Figure V-1 shows a comparison of the model drag accelerations and the
raw DMS sensed accelerations. It is readily seen that their amplitudes do
not agree, nor do points of maximum cdrag in the two sets of acceleration
profiles occur at the same time. Approximately 240 sec of data was dubbed on
the front of the DMS data and a multiplier, determined by the ratio of the total
time spans, was then applied to the result to force alignment of the points of
maximum drag. Since the orbital periods were very nearly equal, the l ;
multiplier was quite close to 1, specifically 0.99770736. This resulted in the :

situation depicted in Figure V-2.

If this data were used directly for real world drag acceleration without . :
further scaling, it is possible that the resulting integrated real world .
ephemeris would have times of perigee passage out of phasec with the times of
maximum drag force. Also, the magnitude of the perigee drag acceleration
itself might have appeared unreasonable in the absence of any scaling. To
prevent this from occurring, the amplitude of the data was scaled so the

real world energy loss would be the same as that of the model. Specifically,

the energy loss is directly proportional to the velocity loss

AV = fa.Ddt

where an is the drag acceleration.
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The accelerometer data scaling was done two different ways. In the
generation of the real world atmosphere data reported on herein, the energy
loss, or AV, was preserved on a rev-to-rev basis. A second candidate
real world ephemeris was also generated in which the total 20-rev AV was
preserved instead.

The slight differences between the two real world ephemerides using
rev-to-rev AV scaling and 20-rev AV scaling were considered negligible and
the former case was chosen, albeit somewhat arbitrarily, to be the real
world drag profile for this study. Although the DMS vehicle's perigee was
about 73 n mi, it had a lower ballistic coefficient (0. 008 ft2/lb) than that
chosen for the reference vehicle (0, 02 ftz/lb), As a result, the rev-by-rev
velocity loss for the DMS flight was less than that for the reference orbit.
Each rev of the DMS data was scaled by the ratio

AV loss reference
AV loss DMS

which is a number greater than i, Figure V-3 compares the now-normalized
DMS data with the model drag profile. Each rev of both orbits imparts
*he same energy loss to the vehicle, but the real world drag at any given point
within a rev generally differs from that of the model. As Figure V-3 shows,
it would be extremely difficult to reproduce the normalized DMS acceleration
profile with an atmosphere model.

The normalized DMS drag profile was written on tape in a format

suitable for use as an accelerometer input to TRACE.
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SECTION VI

"REAL WORLD'" EPHEMERIS

The geopotential described in Section IV and the accelerometer drag
profile described in Section V were used as force models together with the
initial conditions described in Section II, The gravitational attractions of the
sun and moon were also included to make the real world ephemeris as near to

the real world as possible. The integration was carried out over the same

2C revs as the model case.

Since the real world drag impulse was forced to agree on a rev-to-rev
basis with the model drag impulse, the nodal crussing times and positions for
the real world ephemeris should be close to those of the model ephemeris.
Table VI-1 contains (in the same format as Table II-2) these conditions for the
real world ephemeris.

A computer listing of the ephemeris for the first two revs is included in

Appendix B.
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Table VI-1, Nodal Conditions for "Real World" Ephemeris

Nodal Crossing Time

Position XYZ Velocity XYZ

(Mo/Day/Yr )

Node Hr/Min/Sec (ft) (fps)
0 2/29/80 -1,59387495E+47 6.16441283E+3
22/30/0.0 1.51831715E+7 6.00674669E+3
3,.84199432E-15 2.36312409E +4
1 2/29/80 -1.59847865E +7 6.14523022E+3
23/59/34. 86323 1.51293060E+7 6.02755269E+3
-4,34333501{E-4 2.36341645E +4
2 3/1/80 -1.60300679E+7 6.12585377E+3
1/29/9.07663 1.50750883EKE+7 6,04795515E+3
-9.00100265E-4 2.36378708E+4
3 3/1/80 -1.60754250E +7 6.10597427E+3
2/58/42.47044 1.50202680E+7 6.06962440E +3
-3.72571321E-4 2.36415889E +4
4 3/1/80 -1.61214667E+7 6.08564728E+3
4/28/15.08251 1.49650787E+7 6.09052957E+3
7.13800964E-5 2.36449662E+4
5 3/1/80 -1.61672548E+7 6.06617102E+3
5/57/47.03614 1.49094396E+7 6.11093468E+3
-1.45264228E-3 2.36485783E+4
6 3/1/80 -1.62122626E+7 6.04648130E+3
7/27/18.19338 1.48543354E+7 6. 13218703E+3
2.971127821.-5 2.36522571E+4
7 3/1/80 -1.6257139210+7 6.02720411E+43
8/56/48.50253 1.4798895310+7 6. 15384146143
-1,44689247E-3 2.36551001E +4
8 3/1/80 -1.63017930E+7 6, 00754997 +3
10/26/17.98143 1.47434625E 47 6175104731043
-9,23928079F.-~-5 2.36584412FK +4
9 3/1/80 -1.63463 184147 5.987523101+3

11/55/46, 64434

1.4688347 2L 47
-1.65842335F-3

196104951 +3

2.36615671K +4
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Table VI-1. Nodal Conditions for '"Real World'' Ephemeris {Continued)

Nodal Crossing Time e

(Mo/Day/Yr) ‘ Position XYZ Velocity XYZ

Node Hr/Min/Sec (ft) (fps)
10 3/1/80 -1.63910809E+7 5.96715899E+3
13/25/14.56680 1.46329058E+7 6.21640000E+3
-3.17691850E-4 2.36645896E+4
11 3/1/80 -1.64355506E+7 5.94617177E+3
14/54/41. 66063 1.45773503E+47 6.23661260E+3
-2.74429165E-4 2.36677299E +4
12 3/1/80 -1.64803676E+7 5.92479582E+3
16/24/8.03161 1.45214059E+7 6.25703989E+3
-1.76019997E-3 2.36702724E+4
13 3/1/80 -1,65248092E +7 5.90404820E+3
17/53/33.60059 1.44654088E +7 6.27813694E+3
1.48863718E-4 2.36727759E+4
14 3/1/80 -1.65687151E+7 5. 8841543643
19/22/58.32904 1.44090721E+7 6.2992247 8K +3
2.95331619E-6 2.36757447 44
15 3/1/80 -1.66122750E+7 5. 86433410k 43
20/52/22.17168 1.43525901KE +7 6.32034803E+3
-2,52707804E-~4 2.36787538E +4
16 3/1/80 -1. 66551805 +7 5, 84432069F +3
22/21/45.07135 1.42059754F +7 6.341305537K+3
-9.01314653K-4 2.36821387TK +4
17 3/1/80 ~1.66982314F+7 5.82390063K+3
23/51/7.11635 1.42396118E+7 0.36152469F.43
~-1,365327821-3 2.3685 117 +4
18 3/2/80 -1.67405388E +7 5. 803070171243
1/20/28.39917 1.41829899L +7 6.38107658E 43
-1.727625791.-13 2. 368RO3AKE +4
19 3/2/80 -1.67827649E+7 5. TRISTHO3E +3
2/49/48.79290 1.41258533K+7 6, 40182983k 43
-9.0290061115-4 2.369281401 +4
20 3/2/80 -1.68255872E+7 5.759675521.43
4/19/8.28148 1.40682145EF +7 6.4220771491143
-9.47885195K -4 2, 3690645981 +4
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SECTION VII

COMPARISONS OF "MODEL" AND "REAL WORLD" EPHEMERIDES

A trajectory difference run, similar to those described in Section 1V,
was made for the mod=1 and the real world ephemerides. Figures VII-1a,

b, and c depict the radial, in-track, and cross-track differences, respectively.
The radial difference plot shows a 1-rev periodicity whose amiplitude grows
with time to approximately 3300 ft by rev 20. The in-track difference plot
also shows a 1-rev pericdicity with maximum amplitude about 5000 ft and a
secular term which grows about 750 ft/rev. Much of this secular growth

can be attributed to the differences in GM between the two geopotentials

{the model GM is 1.4076538841E+16 ft3/sec2, while the real world GM is
1.4076468597E+16 fts/secz). The cross-track difference plot shows a clear
1-rev periodicity and modulation at some multiple number of revs. The
maximum amplitude is about 800 {t; no secular growth is discernible.

To further illustrate the differences between the model and recal world
ephemerides, the latitude, longitude, and altitude at sclected perigees through-
out the 20-rev span are shown in Tabhle VII-1.

From the foregoing, it is reasonable to conclude that the real world
ephemeris is in a sense represcntative of the real world, It is prebably not
as complex as the actual real world, but it is suflficiently more complex than
an ephemeris generated by conventional models for the purpuse ac hand. The
aifference run just discussed indicates that the real world ephemeris could
not readily be reproduced by ¢onventional modeling techniques.

The content and format of the final data tape delivered to contractors

is discussed in Appendix C.
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Table VII-1. Selected Perigees from '"Model"' and '"Real World"
Ephemerides
Perigee "Model" "Real World"

1 LAT 45.17868651° LAT 45,16178965°

LONG 193,33637181° LONG 193,32125882°

ALT 81.36217 n mi ALT 51.36947 n mi

5 LAT 45, 67476127° LAT 45,72686973°

LONG 104.69701390° LONG 104.74014037°

ALT 81.36473 n mi ALT 81.46190 n mi

10 LAT 46.38336256° LAT 46, 44256510°

LONG 354, 06792672° LONG 354, 11780809°

ALT 81.16635 n mi ALY 81.44104 n i

15 LAT 46, 83655544° LAY 46, TRATRAn07

LONG 243.30253601° [.LONG 243, 284084217

ALT §0.79841 nomi Al 116392 1 mi

20 LAT 47 48427 aR3” 1.AT 47 .4%200754°
LONG 132, 81690727° 103N 132.763700660° ’

ALT 80.54562 n mi ALl &1, 12460 n nt




APPENDIX A

GROUND TRACE OF THE "MODEL" EPHISME RIS
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APPENDIX B

TIME HISTORY OF "REAL WORLD" EPHREMERIS;
REVS 0 THROUGH 2




SHYWH 3d

93e=-CLCN
AY03G-d3a
00133¢
INNCD A32

Cll>>w«

e ——

* a0 ARCLS3fvayr 103 )

l.l...l‘.....i.!ul.l-.n

*

L ]

- SNOT1W.63 TWNGILIVvIevA 0

- SINIWE3 NVIa3Toax X

e HIGV3 3JVIEC IHL 3A0BY LHUISH XUK OUNY NIW C

. 3391383d-3390ev T

®

. 031¢3nU58 SNCIioU 17aAr0 VIJd3aeS

*

lb.l'...’.ﬁ..ln.....l.-
(930)MiNWIZY (9301 1VI-h3P-¢ (03%713) A ti1s) &
930Q) vi3dtk (WN) 3GNLTLTY (0357143 4G (33) (
(930) v1130 (S30)30FL19NCT 193¢713) AC (h3) A
(930) VvHOW 930) 3CNilav” (0387144) xG (14) x

IASAd 1iT-h 1 secéyy AYZ0*AQXC otitatx

*» % % 2 8 B BB W B

(NIW)3L1E 5 0o

1trOINCTR Wwles U3S
LpSINGLIE Woed Klm
+CLaz WGes Nln

1C LS Wkt Sk

J3s
Nim/set
QALAVL/OW

cet¢34v0

-1




00+3£9656662°7 = 1C0-n 104391281 €ES€E"® = ¢3d “OUN
0043840609962~ = 10C=-0 104319061996 = d3d WONY
1043961965654 = LIH913n 10+430401%9696°% = ¢330 d3N
£0439£c96£28°¢ = :391¥3d 20+3%12e Ty e = WONVY 3Nel
20+430£141650°¢2 = 1H913H 20+3¢5905h962°%2 = LI¥IN3OU3
£0+308bE6E%9°E = 339Cav 2043164922052 = NGNY NV3W
$0+36£65£9%15490 "¢ £0437522920T49°¢ £0+3%0£2649962°L 0436890500602 °¢2
80+310266%6219°c-  60432961626499°¢-  60+3%.£20115881°% 60+30HES0ENS0UE" T
404322566925 TL°1=  N0+39922919T166° .-  H0+36£0229%c08°2-  9043125%5€2.99°6
DI+3929%98655%°9 T14+43%202060680°1 11438€TT1G6/%85° 9=  T1436F612%96€98°9
60000°0 696b6666°6£¢  G000000C* 20+391666%76°2 L0+36900£108°2
00000°90 2910862206 50256°841 90 +3t0Ne 1898 2 61-32E9¢6T98°¢
000000 000G60000° 00C00000°09E £0+43¢99%.900°¢ L043¢T215616°1
00000°0 4.£5206£°951 00C0000C* £043¢8219491°¢g 2043664906566 ° 1~
LAY ¥t e lgnay AN b AYL0a0X0 BEICAtx
D0+3£9956662°1 = 160-0 1043912016568 = *3a UON
00435 %9650996°2- = 100-0 104316665956 °8 = a3d WONV
T0+4396196£85°9 = IH9I3H T0+4302019656°8 = add d3X
$0+38£296£26°¢ = 3391¥3d 2043912619822 = WCNY 308
20+ 30£1218460°2 = IH9I3H c043c505%%6¢°2 = UIBINZCT
£043606£6E£%9°¢ = 33904V 204316292268 °2 = WONY NY3W
¢eo00°0 656bhb66°HEE  OGLOODOOD® 40435T4E6NTG2 L0+36500£102°2
00000°0 2n10u622°0¢ SDcsb°beT %D+360%21898%2 21-32En66198°¢
000c0°0 oooocoo00"® 0U000000D*0SE £0+43699%4900°% 204391418616°Y
98%LE° 92£9206E°9£T  0000000CC* £0+354219%91°¢S 4043969485691~
LRRRT ¥ I cerbyndIv LAARNY B AYZU*AG*XQ B4Z4atx

£U+32€9¢%ct
PARECT YIS AR
20439l ss
2i+3c0cerot
20~3c¢ceblntd
L0436109Y92¢4
LAREL VA SRR
FAF S AT
LAYt YR

NGOW Ot 3ATdvYze ALILCO3A

PAFRE REA I
2'At X GYR

NNS €4 SATIVTZa AL1ICA3H

44991
0C00C0*CCl1y
0p00C *Csgl
gcooc- cC

10 LS mit S

SINLY¥g (31830 L3e o

£0+34EGcYct
20+39640011
Ch+3nsilete
ce4300toole
2l-3ccCltty
20+3010¢9y
25991 °
0CO0G*CLO0TY
06000 *0stl
6O0000°¢C
1CC1S k'3

INJ¥a HOLed o

.
Y0 .

w

<1 = fy
£ 1 = r
£°1 <
11 = 1
1 = 3
1% I
PA = C
ALIU0T3
3UhVLSTL

Ghy NUTBISCe

AL1572735A
aUhvLSIC
(hY NOILISCc

oooLe*e
b¢rsce
bwsecrse

[ MR TS 1€

P = T}
£°1 = N
£l =
101 = 1
$*1 =z
1*%¢ C
0p0C0°0
0t see
Owrtere

W sett3ave

.t

*e
e




-~

06+399505.08°T
Gu+392wclbib *2~
TC+3€9cindit y
£043n07T9%6 TS ¢
C0+399%80196° 1
£043592548989°¢

#0+4369¢€C1S 61" 1~
8043990209990 % ¢~

N0+319TN€346%6° 0~
014396576201 ¢n"g

Loooe*o ¥00226k¢° %12
00000°0 12026291° 06

6060G°0 912wc621°LS

E248¢8° 09142085 °GnE
o-o.>mV -oodI&Jd

D0+322048208°1
00+3L9: 46462~
T043085£9229°4
£04349822515°%
20+4398£99966°1
£U+30TT19859°F

904395 652908¢c"1
BL+50208ET18baN c~

N0430482c124056°% ¢~

01+4399£290E068°S  T1431€92952069° 1
UEDDD*D 95262080 °%2€
C0000°0  %5129956°06
00000°0 62159945 °n5
42991° 1863 1T68°501
*TCOAIE tcctlYHAW

N0+ 3299626928651 -
6043588982800~

9043202011598 50° 1~
TT1+30L€E0668820%° 1

€043 102£0,0099 *¢-
Y0+3960060TH 8¢ €0+:9990990051°1

N0438%2T0¢0212%¢-

2 ee-n
= 106=¢
s IHSTAawm
= 491330
= 1HOlaH
= 33%ov

n¥SaNelE e
c9628°t Y
SErebeIST Tlc
Eblndels °gs
ERETETR

= 1CG=-n
= 1LC-u
= AH913N
= :39]kdg
= LHLTI3W
339Cayv

h2Ehl22stns
[XAVXALTA
eUNIT0s2%¢cct
[ RS S T TR 3
oooode

*045EG10%6bsE 9T
L0+:0099809,91°1

hOATCINILE9sNT -
1143919996054 5 %~

%04:6240200820°2

H0+3Evibncb9(is 1~
IREEPAVEFEYL I TRL B

TI+45669SL 6568
1043%Cwebs4b 8
13+ 3584kt (N6 Y
20+3chbanyen’t
PARETS-T PR ETL A
cu+3096tybLn§

N0+3c2EV84H5°%2
N0+39949¢b642° T~
AURET T PRS- 2 B
©043%c63I0T42°%1
AYLUCALC XD

104395386968
TI+3L69€EN95¢C * b
T0+3c¢ullgney
PAREVIA 1A LIS AP
<3430 cianng g
2Us3nchtbruw e

%0435 69565°¢
90+43499€804T1°1
%0¢310e%90cc "=
w0+3108CR016°1
AtLUL*AC0Y X0

= a0 CUN
= ¢330 mUh ¥
= cze Ve
H r.hY Zhel
= V1elN3ILU3
= hGMU NY 3N

CO43EE62084T490%¢
CUREIPA FFL I TR R

p L3188t "
PR INT XN X X AN S
AR ET ST M
clestcst T0 1"
Jl-3telceyi v
2i439¢ (s}’
PR VTR L i
Attt vl Ay
ctAta i em Sl

1

L IR B
[T TIN
L - T
T
~

T ¢

-
1

[&
[«

- C
[Pl
—

a

BULH L2 sAT N se ALIZ0T5A (ny itluCe

€D429LenybT199T 1
TI438%665%c1 96N
RS CL AL ge”

FAREPS LN R AP
L0l
ERREPA VAT A8 o
PRIEFELLR VL PR
N-M->.k

= c3o0 JCON
= c3d WUNhY
= ¢cic Tgax
B RONY SOREL
= Uleihslus
z RUNY NV 3R

0439608894204 °¢
[ZEFEEELIRE LRI

AN XYW ALILU Y3
AT LR IR EISTL

e ALiTLU000 Ny tlliluCe

PR I
GLLLVE "Ll vbtClC*0
0LCCG* (vl C 8¢
[V 0 V2 A Y Lvsbcri
L S mnt on trertLiwl
ECe3Lb((I0 R ¥ |
AR EVEI VLTI =
ce3nsee(nG; "y = L
che3de s L0 = 1
cl=arut{I%c "1 = El
di45chet it e = v
§1-32089, 000,y = (re

PRF N LA TR WS SR B

A xtum 3LAMELSIC

NGUW GL 3ATEVT 32 A012005" (N NCT31%Ce

4043184268910
AR EVACTACL ITTRR )
WIS G ARl Re”

PERNLPAL I IS b

LU435%E00057° 1

TR VIR TIR AR

Sle3eyGeslen g -
st itatx

FARLE LRV TNEVED REVR Y
PANSS AN TN TS I 8

s& ALILCASP Ny NUBLIS (e

46961

COOUL Ll T PR G 1
6LOCL *o9t ) SY/cd
CLocee el LY B

1G4S mk* 30 ARRRETS 14




00+391u¥cn0e°T =
004399066846 2~
T0+3u9ah2e8T°y

£04375105615°¢

20+4340601520°¢ :
£0+439661909%9°¢

%0+4366562¢000¢° 1~ 9043£620448668°1
S0439LTT69LUEn ¢~ ¥043/96861294%0°¢

9043026926165 €~ S0+36¥820%201C°Y
01+430T00uwssL 9% "9 114366%6050290°1

00000°0 656146281502 £1¢

geecoo*o 49098458860 841
gouoo°e 651912t *9¢ Sge
XUN=NIWH 4£%08 " 9n4ic9l0®2EE  Ssce
o-c->.uy oau-d!ﬁl—d L)
0043576496508 °) =
00439862cn86°2- =

104310216481 °0
£0439£0T5615°%
¢c0+31€1W12€6°T
£0+439F6982£9°¢

"o

Cle3InLeT1hn09°T = ¢
%0+432€6021Wcb15° 1~ %0+3061£20880%"° 1
8043£9£8989%699° ¢~ 90+43£219£91520°¢

10G-n T04366809£0896°8 = ¥3d 100N £0+3£25.2cH8°T = Nyl
1cC-0 TO0+3co0" 565¢ °8 : 23d HWONV c{+30%.66018°1 =
IHS13H 10+435T0164%56°% =z 230 43N 2043386940581 = 0
391¥34 00+3t9ct08£28°6 = WONY 3Nsl 2L+3T£90T0061°1 = 1
IH9I3h 00+3669%0G659°6 = UI¥IN3D03 20-324695769°1 = 3
3340dv 00+4361089969°€ = WONV NV3K 204362962941 °2 = v
2T-3TE4912560°S = OkY

- £N43669520%194 %4 h0+437496450002%°2 2 A4 x¢99W 4113003
- 6)430829%%9041°T 60435199 Tu00E"Y 2444 xSyl IUNVASIC

NGO O 3ATLWTze ALIZCI3A ONY NC11ISCe
- N04:5v0CTIV9L0L% 2~ €0+43b LceScwh8IY ¢CA'XCO%N ALIL0TIA
1143691486194 5° 9~ 1143766922898 w ZPASX <YW FINVISIC
NGS 0L 3ATMVI:d ALISCIIA CAV NGILISCe

081C0s°9¢ %0+4369£199¥4°2 20+31hTICHET 2 448971 °

0s°08 N0+4392944208°1~-  L0+4399666995C "1 £L%1E 64086 £ehis *08
90286 °98T N0+43990985£29°T- GC0432£9720680°8- TeEGsy°nstl Y /8¢
10506°9¢ £043%05.6£01 %4 4 04364662129°7 Tewg9°ng 08/ 8272
*éuv At20C4A0%xC I3 AT S 1G41S 3w *erdziv0
1eC-n 10431259896 °9 v3d 00N FU+36CE 1t cbe = Nvl}
10C~-v 1043049E%2956°8 43¢ hOMNY c0+3ftfcects"l = N
IHSI3NH T0430v1698%6°6 = 83d g3 204388 0c299¢°1 = 0
291¥3a 20+3cbbtpOES L = WOUNV 3031 20+430€151001°1 = 1
IHCI3H 20+3cbbebelLS"E : UI¥INZOID3 el-3226169%9°1 = 3
33¢0a % 2043666t 6665" ¢ 1 WCNV NV K 2043088¢€2%41 ¢ = ¥
10+3uST00656°1 = 1kS
56°4Hd 21-36£1892¥6°¢2 s d5( Hy 21-369t42£89°Y =z QOke
- h0435T¥9689(LT1"T ©0432€59091hE% ¢ 2'ACx SYN ALIGOSA
- 60+435£949602691°1 604300981820 2%A%x*Syh 3UNVLSIC

NOUKW UL 53AT3% -3 AJTLUTI3A LGNV NUILISCe

904385£126%092°5~ 9043965 £6£9920° 1~ %043£9b86E990%° ¢~ 504352U1950441°1 «tA'XS5Ym ALTD0T3A

0143449147806 %°¢ 1143961%2b128% 1

1143601081155 0= 1143969920285 7AYXY9yM 3ONVISIO
NAS 04 3ATIVT:d ARIJC3M OGNV NOI11SCe

GoouLo°0 C80b224 6802 £TEHEL51°6n 9043062499459 °%¢ JU+35T5600L1°2 49991 °

0egoo6°0 16000600°G6 LUE9E TN 90+362¢T19109°T~  Lu+3655£81168°1 BESOL "Eit b FIT1 194 A

0o00006°0 PT114£69€°9 CYNS2TCi*EETl H03€2556294°T- Gle309bV0E1L°9~ 09908 °"CbEs S ¢£2
0t= vi38 LanG§ " HOhaL0TE°LEE  SYELLTIST®GY %0+30T00%600°1 Lie3¥6GCH0CN"Y 0690¢° ¢t Qgseersd

AR Y] AR I R ] recéyyn AY LGP AU XG v42¢A4x OIS nb IR MARS-FE 16




seeiply et iyNdIV sy ACLG*AGXQ B24A%x 1G*1S*hh*Sh ce*431vC
00+38124£008°T = 10G=-n T0+43€05¢0856 *8 = ddo 1CUN t 439992 08we *1 = (el
0043905489962 = 100-0 J0+3T1LTILESG6"H = &2d hUNY c0+3%¢€0¢cang*1 = n
1043094691928 = 1HY9I3H T0+4102%0696°8 = 8309 1d3x 204356428998 "7 = ¢
£0+3625781265°¢ = :391¥%3d TO+34195TL86°9 = KONV 3N8d 20+43€ciECBEL"T = 1
2043649502440°¢ = 1HS13H 104429269198 = UIelIN3233 20-3465916%4°1 = 3
£04388L£099%9 ¢ = 33504V 10435669998.°4 = WCNV NY3W 2043i%0089241°¢ C 4
2V-39fccdest*l = Gk~
%0432212E20188 °c~ £0431229%29942%¢c~ £04364262019cH° 9~ Q0430208269609 %2 2¢AX*SYW ALIT013
Q043290%¢848¢9°¢~ 80+ 32T8LETEHH0 €~ €04329290£%T21°T 6043072ca2LGhE"Y AN SR LEN ITEFIAN FES {4
NOGW Ot 3AIi97Z¥ ALIJCTIIA OGNV NOIAISOc
%0+39%052552¢0° 9~ w0+384%1998.920°¢€~ N0+3929480%211° - 40+3909696295T°1 2A X499 ALIOUTIIA
01431€260696500°¢ 1T43691046%964°1 11438592695 545° 0~ T1+3e%£€061£98% 24A%%x'9yn 3ONVLSIC
NNS U4 3AL1LvT 3 ALILCTIIA OGNV NOILISCe
6oo0G*0 4921865£0°00C 0€6.9065°%~ 70+ 8UsE6TLS 2 20+30€1/9291°2 29991
0g000°0 292696%2°6% gEnE9*ve %0+ G0 NETH 2~ 90+3009T1LEEL°T~- 00C000°004580 000600
oocoo°o £2T2£495°¢~ QOCL0T1IG9°29T £0+4:41/.0482%°5- L04352¥22%19°T~- 00000 °Sutl a1/¢£2
9%015° D8ECICE1°S1IE 6ELI9ETES L~ £043c£0136£0°%2~ 204380276825 °T 000005 0s/bc/c
secéply *eciyMaIv MR B At20¢A0*x0 YAZ4AX 10418 Wk IR AR ST 1¢]
00+3g224%¢0C8°T = 106G=-n 104366050056°¢ = &@3d 0GON g£0+328520808°1 = NY4
0043650929962~ = 160-0 104310452556 °¢ = 83o WONVY 204396¢91cnE"1 = N
10+43%09166£2°6 = IHSI3H 104362022696 °4 = ¥3c "e3dn ¢043644con98L Y = G
£043E£090125°¢ = 239130 1043648186845 = KONV 3Nal ch+3C2e€Ece 01 = 1
2643902640002 = AHOI3H 1643869%/.905°%n = CIeiN3D0a PARELI VIS T VAR = 3
£04329049.949°¢ = 33900V 104309(c9580 "0 = KWGNVY NVIW d04362€19441°2 = ¥
cl-4089kcts9°] s ONo
4043506956¢988°¢c~ £0436504040656°¢~ £04316199%64572h~ 2043190162090%°2 LEAXESYN ALTID0T3A
804390071080 19°¢~ 90+¢352£009%260°¢~ bD+35EIN2E6121"1 b343.%74129%99¢"T 2%A¢x*Syl 3ILNVLISIC
NGOW 04 3AT1vI3y ALIZCI3A UNV NOIAISOe
90436296204460°G~ 90+435401852h9T1 %€~ %0+43221.6965606° ¢~ 5043, 2£5%19691°1 Z'A'X*SYN ALIGONIA
0343684.24029%%"% 1143219£205980°3 FT432202E%8 60~ 11432109661896°9 Z8Ax*c UM 3IUNVISIC
NNS C1 3AILVI38 ALIGC3A LAY NOILISCe
¢oo00°*0 L%2.166E°661 00000000°-~ %043, 08519262 204301690882 4999%1°
uooac*o 1851268268 6265756 H043¢60:48T19°2- H0-329T706504°T~ SELU5°%96L8 9L4866°Y
gopoo°r gooc00000°~ INeNhe2n0°691 £0+43€2£6L2£09°G- LC+3900680¥9°T- S4%920°40E1 L2 Y2 ¥4
300N 2SO 00060¢ 810L426%°91¢ 006060000 - £043196£6628°9~ [1143262856595°1 9N9.0°9% 0ss62/72
cec a3y *etiyndIY LAARNY B | AIG*ACXC A AFRS JGCLS MNS 3N AR TY 14




XUW=NIWH LYY M 46689314 °291 0L T28LTL°05- 9043695024071 °1~ (04569960291~ 100ES G2 0%/7b¢cs2
*eCOASY *ecéyndTIY ceefiv AfLG*a0%x0 BZAtX LGYLS* RK3N 431w
00+38b928208°1 = L0G-0 1043¢9£€8L56° Y = ¢ GON £0+43260C0cbE°T = fvl
00+3982089846°¢~- = L0L=0 1043¢5%(01556°6 = o3d WUNV 20+32LEeSEEE" ] = O
10+43£6%1092%°2 = AHOI3M 104399041096 = 63c 93X FARELYA [-T-1°F i ¢ = 0
£ 04306692216 °% = :397u3d 20+39¢c94T069°1 = WONV 3021 2043116210601 °1 = 1
c0+L9LELIC0 2 = iHOI3H 20+365NL8969°1 = 01&iN3203 20-3e5696T106° T = 3
£04329£89199°¢ = 339Cav 2043509¢%965° 1 = WCNY NYSH 204348996847 %¢ = v
B1=-399Tbansn ¢ = Okl
¥0+30908£2%64198°1 70436542988 9%0°¢ %043C141990200° 1~ %043649120460699°2 cfASX OUR ALIOUTSA
90+3629S00%0GL" c~ 80+ 3498902£0£98 ¢~ b0+399TL4T9N01 T 60438bS%EL89TE"T 2A*Xx4S9n 3ONVLISIC
NOOh 0L 3AT19™2% ALIUGTI3A OGNV NUILISOe
4043828400002~ 40+396€65214902° ¢~ N0+:€892612275%0~ N043622cu58h8%°E A Y SR ALTZ0I3A
0T+ 3£9051994849°S 1143849961796 °1 T14326<UEIEHLL "0~ T1436316E158G8°9 LA XY SYIN 3ONVLSIL
NNS U1 3ATEWT3¥ ALIZUISA UKV NCILISCO
00000°0 07024E98°928 8B1Tel620°¢S- %0+36£221008°¢ LG438l600c12"%2 2€991°
gogog* e L6961918°68% £6§88°£0¢ %0+3,9450642°1 4043659896821~ 00DOD°LLGHY R E A
soobo°o 0zgenesy 15~ 0fEgn%i0°®6 404392020471 $0+3 1876114 °F 00006 cenT Shsse
bb198° 201¢S9961°991 6822680 2S~- 904369961202 °T1- 2C+5e%9829%e°1- 00000U°9¢ 0k/ec/se
to.->w~_ .o-dxﬁn—d ouca.—dJ >.ND->Q-XO WaNu>'! VD—MM-TT-UI u-l-w.rdﬁ.
00+3198%9806°7T = 100=n 10+352149456 "0 = 6Zd UON £0434cTE9lbE 1 = fvi
004345198¢6b°2~ = 100-0 10+436bcbEMG6° & = 23d WONY cC+321teCouc*) L
10+43968499244£9°4 = IHECIGH 10+369089616°¢ : ¢3c TodX FAREL AL T LT N = 0
£0+4306050%15°¢ = :39183a 20+3%194wLs1 "1 = WONVY sNoi 2l+¢3vbyIc00T"T = 1
20432662666 °T = JHOI3NM 20+43%.98260491° 7 = UI¥INZUU3 eb-35eS1etled "t = 3
£04395££092£9°¢ = 33.Cav 204356606081 °1 = WONV NVIW 204382686041 %¢ = v
h1-3494888CT1 ¢ = Ohkd

£0431402156494%€~
¥043102E858EW8L° 2~

LULF I AR TR WAL I
014321924£4¢09%°¢

togoo°*gu
00000°0
0ogoc*o
44%45°

%0+31962902105°1
80+3£/%230c8L0" G-

H043G0£01949592° 1~
£0+2€€20160093°7

N0+432448920925°2
bl+439%6e02clte"T

Z8AtxtS9N AL15013
28A X SWN IUNVILSIC

NUOKW 01 3ATlvn3e ALITGI3A

%043869926b20c" 4~
1143265 £08266%° 1

%0+431690EbE6TE S~
114:9622£08989° 0~

Q0435599688101 FAY S PR 1
1T43bcicbn188G8"n FAF S8 SEA T8
KNS Gl 3AI1v58 AALIOCO3A

46%59281°0¢2
2061090168
0s0beele LS~
£¥060196°082

bLL9CEs0 S~
£9¢ct "9yl

22(L26cS*0el
£208216C°6S-

W04308966925°2
204392 698650°T~
4043994.49942°)
90+43¢cUs61906 *1-

L043.6996450601°2
dC+3%16G: 999 °T -
4043922121011 -
4(+35¢092012°¢2

46991°

00000019}
000060°CY

00000 009NN

UNY NOILISCo

AL1S03A
3ONVISIC
Ghy NOILISCo

coogo°¢
|2 Y2 Y
Owsbese

-6




goLoL*o goocoo000°~ 12519222488 £Lr3e9cesded”s (043590862151 F1 AT 2R 65782
3CON ISV 00008° 26296926 °9€  ooLo0LCO "~ £N43c20825%1°9 1043696 /0866°T~- <S0T96°LE Desbc/e
*e A3y *eotynaly cerfiyl A*20°40%xQ B4Z4AtK 1G81S mht 3k e***3ivC
00+320929508°1 = Lee-n T043cL694456"% % = 43a TuON £U434G814%0e w81 = vl
§0+362¥56266 "¢~ = 106-0 104347620556 °@ s &3d WONV 20+321%clns°] = N
1043921699842 = 1HU13H 10+43658c9£0506° Y = ddc¢ e3M PARERPAL LT T TSR | = 0
£043,.19€6916°E = z3¢le3d c0+3460LE0H0GL" T = WONVY 5wl 20+39%68 10011 = 1
20+4731624921£0°2 = JHOI3H 20+3bbLEOEL"T = QSl¥iN303303 20-34508€36,°1 = 3
£0+ 199592149 °¢ = 33%04av c0+3sbbEbbE LT = WONY NY3R L0432€5554%41°%¢ = v
N1-32e9T401s°¢ = Chk2
N0+43629462584814"1 %0+36%60904286°1 E043NN06TLENIL L n0+52THes10409%2 fAtxt29n 4110073
80+39€TnELEE L cm $0+34Ec£/09628°6~ bO+3E95ETESNNT T 60432246u05818°1 Z%Ax*9UN 3UNVASIC

0b

NOOW 01 3ALLvI-8 ALISCISA

CAY HCILISCe

804394445204%0°2-  %0+359265£2062768°S~ 90+292609£9%08 %~ 404352£0603961£°8 Z%AYX*Un ALITODT3A
D1+3£295€9CLEN*S 11431212500664°1 1149629858468 0~ 11432€96055890°N Z4ASX*S%in 3CNVLSIC
NPS €1 3ALAV-Za AL1IZCI3A OGNV NOILISCo
00000°0 28NEQINE*2FE  B6%2864G°20- 40+37TnuEbboEh c L0432%2424212°2 49991°
¢eLoo°o 56bbbbbk 6P 12211802 40+34£4%5289°1 L04320N6WN6N T - DLEG9*25968 0GELS 2%
ITITIA) 9f2c8boh i~ 22085021 ° q0+35£T1166299°1 404312499:679°9 CES - YAFELNS X V1Y
vi136 f£1246° 6292629(°96T [h§46009°2%- £043€E2e1996°6- L0+318681169°1- 81162°44 Cusecse
(RRRY ¥} MLAA 1T R cectiyn A*20*AUL4XG PANAN D YA R R TPy AARE IS T4
00+399450408°1 = 10G-n T0+434EWbH256°6 = »3d TGON §C+39cLnbzus T = vy
00+43¥2USGL66%2- = 10G-0 1043806605966 = 539 WONY 20+3kmcntags 1 = T
10+36201008% %2 = 1HY13H 104391505596y H &30 daM PARELTIE AT TR = ¢
£043223IN¢L16°¢ = :391&3d 2043055304027 = KONV 3N3id 2C+36c€216G0T1° = 1
2043259121802 = LHSI3M 20430L991651.2°1 = U1B4N3003 2C-3699¢19c2°1 E
£043992T4148 ¢ = 33%0aV¥ 2043{29C0%T2°T = NONY NU3W 204309928 21°%2 = %
N1-3TEt64L99°2 = Gha
NGe3ELL0128280°) 4043921219420 ¢ §0+4391218T8 %2V - WD +43/910824cdS°2 Z5ACx"<uN ALIOUNI
804302959EE992°¢- BO+36£95£55956°5~  bD+3:29NN5650T1°T 60430264912918°1 20A XS0 3ONVLSIC
NUOW 01 3AIL1¥13d ALISGTIIA ChY NO1.ISCe
LT RE R XK TAL XS R A n0+3IEZHT2N2T2L ¢~ N0+366461¥9L95 0~ w0+3926c00E 69N Y CCASXCSUN ALILCO3A
D1+4325089952E%°9 1143200126058%°1 T1436019822900 -  1143029092589%%% 2%A4x*Svl 30NVISIO
NNS Ol 3IAILVT:¥ ALIJCTI3IA (ONV NOT11ISCo
00LeC 0 2IV16624°22F 266626CL°GS- MU TL%6b6N "2 LG4340g2L212%2 14991°
00C00°0 926490096 °6¥ cEe06°£02 %043160£105€°T 1043824264691 - 2900%°715546 29006° 1§
G4o000*" §0229%21°05~- <29c¢f4160°42 %043c¥hedE9L°T 9043556924942 Y 10086°52%1 L YIYA

B-7




666000 602691606 L9%68°%8CT 04352048011 L0+4344581262°7
600000 SIEE1822°6% $25k2996°TDE  MD43695E%542° T~  0+3/EEen081°T
£0121°1 9996692¢°%01 1627020t °59  %0¢395e4w029¢6°T 9C+3195€2£00°¢E -
seeipz2 ***yhdIY sectiyn ALGAAGE X0 BOLPAtX
00+362%99008°1 = 100-n 1043662964566 = ¥3g J0CN
00+4366410496°2- = 106-0 10¢35£690656°8 = a3d WONY
1643595124995y = AIHSI3H 104355060696 °9 =z ¥3a 1daIN
£043%0624525°¢ = 1391234 2043295968905 °2 = WONY 3NdL
2043536L08E50*2 = AnS13n 2043051180152 = L18iN3203
€043Y92998%9°2 = 339CdV 2043%.5L 21282 = WONY NV3W
%0+3581:20859% ¢ £D432064822541°%% $043422E000492°8 ©n04392155044024%2

000060°0
s$1/0

6271 /8

.-.-mhdo

00000°0(b
0C00C*S5nT
60080°4CT
1015 hh * 3k

£0+432€091268 1
2l+3268€5€08°T
20438%6%4695 1
20+3865keeE0"1
20-3961890.9°1 =
L0+30whiniL12 =
H1-3905%088£9°¢ =
28 A x*9Y W ALI00T3

"
-

"
OgWHODa

"

SL+36G1TH60CES "¢

80+356676298csL ¢~

b0+:00EEBEEYNT "

60434685160 T FAR S LRI
NOUN Gl 3ATLY 32 ALIJCOLA

3INVASIC
GAY NOT11SCd

®0+432908C58218° T~ n043£6cHTRELLE " 4~

[REXLELITTAETY A TT1430G0EC0L90un "1
egoo00°0 0v2f8l6b°bEY €911
60000°0 bd9b989L° 06 £2el
togoo*c £9201405°Y 2619
4549C0° 1Y 9G9T4TI0°9ET  Stre

oo.->wy O.oud,ladd LR )
(04360529008 "1 =
00¢329l0b9%0"c~ =

T0+3b£689545°80 = 1

£0+300996£25°¢F = z3

20+3THw16260°¢ = 1

£043mbUSELENY°E = 3

®043129%00629%%° ¢ £043%2929%22169°¢

8043£08%ctce85°¢c~ ¥0438G646404G2L8° ¢~

LIEFLARRE LA L FAA
T1435069%92659867° 0~

©0435214c0%9¢0°
11439E9593713£66° 0
NNS G1 3AI1VT3® ALIS03A

AL1I3073A
aUKVESIC
ONY NOT11SCd

A RS RN 9
AR RS A IV

904340628987 T8 1~
0143629619798 %°¢S

¢ogoo*o
00000°0

%0+434086494284° 2~
T1+3ch8T06%60 "1

T1246%000° 0%
060wiuvl/ 00

poce
21 ch

0e1s58°1 w043%6082¢915°2 2043269110022 19691
0241 LIRELTS PR FPL TSP GC+ 30898 00%b°6 000000 6uoG0*0
£650°Lky  £0+4301utel2o%s 404309299435°7 0OLGG*Cnrl G 70
94691 £243VI0LT1 299 2043826952551 DOD0O 0L oss1 /¢
f1v0 AP 2O AGXG LA X LC S Wi Il seetzivl
10e-n 1043(2UcbLSL Y : e3e GLN £043241k1cte" = (Vi
1LC-0 1043¢59/0646°6 H a3d Wuhv 2043916940181 = N
HOUT3H 1043461CTI8G6°8 = o3d di3» 204369t H4868°1 = C
9153d c043%y 1L 9082°2 = hUNY 306l 20+32%%0Ebb0 "1 = 1
HYI3hW 20439£6//962°2 = UIBLIN3OL3 20-190%2¢299°1 = 3
39CaV 2043096500908 %2 = WUNY NYEN LO+3628ENLdT%¢ E
91-396LL188E°%S = Okd
(U+30440wwblnsty 9043981310400 ¢ JYACXYUNK ALIUUT3A
C043%cT2484001°1 [ IR EEE A IT T IR RAS Z8A%%*Sym IUNVLISIC
NUUW 01 3ATIVI38 ALIOUTI5A OGNV NOI41SCe
*U+30uadnkinLL -~ MU+3ELEb9EYIN Y 2VAXCUYN ALTILO0T3A
1142920606596 %0~ 11435860519896°% FAFRS SN TV REII T N RS ¥

eLee - h0+3e11tcs1s

[ PR

‘e
q0+ISNIINE9E "

NOS GL 3AT1%T58 ALIL0O5A

20+43¢008000c° 2
e HC-31C0beee 08 "h-

26991°

Lt "Nty

UNY NOT11S00

Leibtag




®0+359££9T1989¢° 1~
Q0(+4329912€290% ¢

" 0¢36509526T120°6-
01431662£217£%°9

%0+436%£59242161°1
8043865259681 0%° 2~

%0+3868060ET LS 2~
0T434699095%¢E% ¢S

NOOW Ol 3AIIVIza ALIUCT3A

Loo0ec°o 026%8L20°€02 ©b6SCOEEE S N0+4328986985°2 4043229488 1°2 24991°
gococ*o 36666666 °68 SH§0%° 1. 204309951565 °1- /0+432129€S615°1 «101°Cle1 ¥1201°0¢
00300°0 06250541 °5% T9SEELET°TLT %0432 TTS6T9L° 1~ GL4399EcHmb19°G~ 2TSE6°T2n1 1£40
LeE9E°1 SELSCLET*BEL  S0G4NLEL SN 90+39065£020°7 L0+3422GL6EE°T ¢16£6°121 0677 /%
cerépsy MAAA LR} AR ] A*20%A0 X0 utZEA 164 1S Kk * 3W *eci3ve
00+30.%£2608°7 = 10G-n 1043ceni%256°8 = &3a TOON £0+3006%5288°1 = Nyt
00+329%90646°2~- = 10C-0 T0+3€2549%596 "0 = 43a hONY c0+361€30491¢°1 = 0
104389562921y = IH913H 10434208 2c¢h6°% = ¥3d d3X 2043292059947 = 0
£0436029%615°¢ = :391¥id C04348S%4415°¢ = KONV 303l 204322147601 °1 = 1
20+3299910%0°1 = LH913H C0+3.8U%16156°€ = J1aiN3333 20-3291cbn0%°1 = 3
F0+369E12%E9°¢ = 3390av 204399190028 °¢ = WONV NV3W 2043585ttt ¢ = v
21-3£81266%¢E°¢ = Ok
%0+430162221695° 1~ 0459480652068 °7 N043£££8561699°2 24A'x°9%R ALITZOTIA
- G0+3G6L026680CE" ¢~ 60+4:6085L48541°Y 6043899658 70A4%499M 3TNVASIC

NV NOI1ISCe

G0+3£22908TcE0° Y- 904382228902 212~ $04384(o092491°7 Z4ACXSUH ALIO0T3A
Ti+4395128942v0° T1435%96%26546°4~ TT143,0555£4894° CASXSYRk 3UNVLSIO
NNS 01 3ATLvT:® ALIUCISA v NOILISCc
jep)
00000°0 21196206°£12 99651954 ° 15 20+3cq0cln85%2 2043589188812 £59991° W
00000°¢ 09€42621°06 hivgles 904325549198 -  20+43082%¥229°1 06000 °CCoT oooco°e
00000°0 499%9529°15 TECHN029°24T M0+43824bT15E8° T~ GO43¥E6LT1589°C~- 00000°CL%T 0£/0
[ XTA I R ¢ 60N E560°9%E "bT1L42096°1S h0+3c2e%02eC"T L0+431994494942°1 00ag0 °Ccet 0W/y /%
*¢A3 AAARd TR cecfivl AtLU*AG*XC Be2%4%x 1G4 1S hWh* 3k MR TY 14
00+3£2104809°17 = 1ou=-n 104390516456°0 = t3d TUON EC430ET8 28087 = rvil
00¢3%311¢1606%2- = 10L-0 104300920596 °¢€ E ¥3d WUNV 20e39c€LENYE Y = N
1043510486092 = LIH9I3H 104358904096 °8 = d3d 1d3 20+4391¢1€998°1 = 0
£0432%291515°¢ = 2391¥3d 2043822040582 = KONV 3nal 20+435¢96100T1°7 = 1
2043825028467 = LHII3H 20+43cn6120538°% = JI¥LIN3J33 2C-362E%5604°1 = 3
£043n2689489°¢ = 3390aV 20 +3T¥Ee96498°2 = KONV NV3n 20+3€EST0CELT = ¥
£1-364484001°y = OMR
£0+43%,05£6E266 "6~ Q0436EVIETON602 90+431691£%0109°¢2 Z44'x*9UN AL13013A
S0¢368292E99¢8L ¢~ €0+31272T670591°Y 60+43.969L8E51€°T Z'AfX*cyw 3TNVISIO
NOOKW GL 3ATL9 "33 ALIJ03A UNV NOILISOc
h0+3L282%28184°¢~ h043cedleinivncy- G0+308650TL610% 1 2AXx 9% ALTITUT3A
TI+36068TL9E00° 1 1143968654494 0~ T1€3£912025£69%°% 2'A4Xx*9yw ZONVLISIO
NAS U1 3ATAVTSE ALITZON3A CNV NUILYSOc
00000°0 £4900696°228 91cEU5bY * 96 %0+43££602255°¢2 4043¥2LM2291°2 £496991°




00000°"
60000°CL
. 0060°"¢L
0000s°7
o.'b>w«

300N 23S0

%0+436999990564 " 1~
w04329609848 8% 2~

%0+430152065455° a-
0Te3£TL686026cn° S

26991 °

£é682°6192 g£e6g2°68

6Ega9°sunl £€9/0

6E§59°£L T gus1 /%
LU LS it 3N *eeeé31v0

£C4+430£00T20°7 = (v
2043£01cwe0E"T = N
2C+391506699L°1 = U
20+43096%0001°1 = 1
20-32£0%¢E165°1 = 3
20439¢T20S4T1°¢ E |

0

g0+ 3£L960£6706 "¢~

60+376£6%/0T10° 1~
1143800 T2609280°1

b0+43TET0YNCELT T

%04:1902299089°2-
TT42519964695064"° 4~

20¥cilbEERT 000000C0°~- h0+309¥66£48°¢ 4043127690912
62£91062 H% %<¢099° <6 %04389919231n°2- G0-34£526E£89°S~
ogocogc0°~ 46C09022°9%1 £0+322011129°¢~ [(0+435E€Cos20° T~
901££999°91¢ (00000000°- £0+37219£808°9- 20432 629E995°1
*ectyhaly AR A | A‘Z20%A0¢XxQ LA AR |
00+4331092508°1 = 10C=-N T0+3%2411L246°% 6 = &3d WCN
2043291896262~ = 10C-0 T04309ccEn96°6 = ¥3d WONV
1043296542018 = L1H9I3n T0+319c¢9089b 8 = ¥3a dIN
£0+432806%616°¢ = Z391vad 00+436£5%96686°6 = KONV 3N&i
c0+43299%0810°2 = LH9I3H 00+3%.06%524°%¢ = UIuLN35003
£043mm510689 °F = 3390av 0043££669295°6 = WONVY NVU3W
%0435926928268 ° 1~ £0439T0998 1028 N0+43£07£165419°2

6043929699T10e "]

NOOW 01 3IAILIVI3y ALIDJCT3A

60+350£9625%81°3
T143Lc6696c£98 *0

21-3f¢cedtevi’*s € HE
2%At x9N AL100713A
Z*A*x*9yW 3ILNVLSIC
ONY NGIL1ISO«
ZEASX SWh ALIC0OT3A
ZAX*OUN 3IONVISIC

NIS G1 3ATLV™ =y ALILCOSA

GNY NOIUISCc

G000G"° . 827192227°902 96192659 °9¢ n0+43TN2e9986°2 £04328£T0681°2
uLeoo” . 0091258666 8G1£5°0% 90+3%69C2946°1- 20430T990142°1
0L000*) 0209E£8S%°9¢ 2L09€i%2°%8T %0+3E%066£29°T- G0+3820655006°8-
XUR-NINK Sb0bE® | 11206492°25€  S1Lw9299° ¢ £043e61E2E92 %2 20+4316022226°7
et AA3Y cectyndlv cectiv A420%A0%XxQ d*24Atx
D0+43£9£56908°T = 16C=n 1043294££456°%9 = ¥3c TOON
004326800596°2~ = 10GC~0 1043812%59%% ¢ = t3d WUNY
1043001716191 ¢ = IH9I3H 1043672984460 = ¥3d d3x
£0+43T6606616°¢ = :79143d 90-3680cETHL 2 = WGNY 3031
20+316989566°1 = 1H9I13H 90-364018969°2 = UI¥IN3323
£0436%%%99£9°¢ = 33%Cdv 90-340699259°¢ = WONV NV3W
214366289509 1 = PSS +Hd 2V=34LL2k 29162 = dSOHY

"G+ 366£2006115° 1~
90432£9:42980¢%° ¢~

N043L9TESENSLe "S-
01+36E5195508%° ¢

4043049240696 ° 1~
60+45M6£208 Ty *C~

50+439996%98420° 1~
T1+3u6E90%92un° 1

H045305uT260641°1
b0+3e195864421°1

h043uTuw99%6906E 2~
T1426190066966° 0~

40436C806265184%°2
60439546 0956EE "1

249991 °
669.2°06C¢
166419401
166210l
10445 ph 3N

69942°C1
9§70

0w/l /%

-ac.m.wdh

£G+43216861L9°%1 = n
20+43812¢c0T£°1 =
2043912465998 °1 =
20+3665£1001 1 =
20=-3211649£9*1 =
4043€.0¢C094%°¢ =
T0+3gcTE€196°Y =
21-369%0204%" 4 =
Z'atxtcyw AL112013

Qe g WO Ha
-

T
L]

A XC9YkK

NOOW 01 5AI1%1:d ALICO3A

604349111660441°1
1143949121889y °%

AKX 9N
ZAX OV

NNS 0L 3ATLIv 32 ALIDUTSA

A0NVLSIO
CNY NOILIsCe

41130734
IUNVLSIU
ONY NOT L1500

B-10




icuoo0-e LInNS8%86° 122
tgooc°o £860%021 %6y
gagco*o LT3 04 0 B X8
chgEetl 692 16£0°64¢
-o>>WN a-.drat—d

00+43To%e2106°1
L0+32LbrcdSe e
TU+30821¥922 0
£0¢+38buNTICS g
cO+3nEq64850°¢
£0+43%29295%9°¢

4043290809028 *c-
§0+3659E9CHUSBS -

904340848 cbdbl "S-
0V+4324506869cn* ¢

600600  9xT.GN0°002
(00000  8T246952°689
LEOOO°C  0%/5£961°9-
$261€°1 91969697 °91¢
R T S LR

00+38%5cclOb Y
004326£4T€£996°2~
10+430%2f3%2°%
£0435%2W0: 5S¢
2043099844422
£043292019%9 ¢

90e36/42:285¢8°2~
80+318T£c9¢99s ¢~

N04302590 40660 9~
J1+3¥ECE(E49¢n° e

£0430048622802°2~
804328 166£899€ 9~

H0+34009E96226° 6~
11439866846 T080° 1

£0+436110240866°§~
$0+490T92£E040 ¢~

7043506202269 ¢~
T1+3%966T2% 1601

PERANIR L} B 21

24¢66°491

TE1T209%0°601

96en619t *£S-
ves iy

= 1¢G-N
= 10C=-y
ILESEL
z391e30
IHOI 3R
= 33%Cav

"N

“w

00%s 108276~
£5¢51°001

WSEESYES NNl
0£99T182°6-

£ 0+3E9545420606° 5~
€0+3260u489T081°7

n0432T2489909T1 4«
Ti+3nEledl2Li89° 0=

n0+3810145¢6°%¢
§043804cml56 0~
9043649166081
®0+4300€Ee04TE" T~

L04Z0C E%00T1° 2
204392902 060° 1~
L0+l VLLBY T -
S0+59660ce92°1

AYZLC AL XU T2 At x
T043912€89%6 "% = e3c TACN
1043%.6E0096°y H cla wWONY
T0+3v629G9,6G6°y H e3d aiX
T04359¥%92¢1°% = kONY aNed
1043971 9¢c¢5%0 %5 = JJeiN3JU3
104342082096 ° % = hONVY NVIW

©043222409501%9°2

80+431cb€L048°¢
n0+432908%20% %2~
¥0+39¢c50406° -
£04355060995°4-

604340650002%E" "

49991 °
boooo*cLes voeoo o
gpoto Lesy t N
Goo0ccCst 0w/l /¢
JCC1S Wit ***4z1%G6
£0+4359T¢Ycd "1 = vl
20436dchlsny =N
Cl430C89999L°1 = C
C0+386LL€660°T = 1
2{-39chtclfdl = 3
LL43Vcs58421 ¢ LI
¢l-36l06r 92" = Oke

ZASROURK ALLTUNER
LACXCSTN 3ITNVASIC

NOOW G1 3AT1vT3e ALIZCT3IA ONY NOLLISOo

S0+43901LL 641511
T143££645928986"%%

LAY XCOUN ALISUIZA
Z°A'X*OUW 3ITNVASIC

NNS 01 3AT1vIzZs AXILOI3A LAV NC111SCe

20431529£861°2
90+434614620%0°1~
LC432€656%2¢5°T -
L043289€2015°1

ety Aauta0txg T2tatx
= 166-0 100395666956 °€ = ¢3dg GON
= L0U-V TO+3695014956 8 = 43d WUNY
= IHW9I3H T0+43% 990496y = &3d Td3Ix
= :391&3d 1043496192964 = wWONV 303t
= IHSI3N 1043261406026 = UI®IN3DD3
= 33<Cav TO+ 3499450 = WONV NV3NW
§ 0438222000282 %~ h0+4312958491909°¢
604849065500 T1°T 60439452 TEYGNE"T

%114399209¢bh66°% -
Te4zed1054T L85 0~

49991 °

00000°CCac goccoco

0L0C0 *ubnl S%/0

00000°%¢1 6871 /%
1615 h Rk * 3 tertzuvc

£0436066552¢20°1 = rvi

q
2043962250011 = N
20+4315££9999¢8 *1 s @
20+3W244E660°Y I ¢
PATET YIS IS LVRD = 3
20439ccEhiLtle I ]
21-3920629%29°1 =
Z24ACX*SYRN ALIZON3
Z8ASX*OUN 3UNWLSIC

NOOW 01 3A119738 A1ISCTI3A GNV NOI11SOG

50+42190¥h585€91°T
TT43£6£6592£96°%

2OACXCUYH ALID0T3A
ARG S TRFLIS TS § 4

NNS 0L 3A11v73¥ ALIJ0TI3A GNV NOILISOG

B-11




XVh=NIWMH

.

Gogoc* 0
6ocGo o
toLoec
ol/sh8°1
u..u>w~

"0434T¢90000cH" T
804399961211 ¢e "¢~

MD+3092%CEh0ng *¢-
0143¢9241Cw210°¢

Gouou=o0
toooc 0
goucoco
LELTL R
srebpzy

£0e38 L8580 cT ¢t~
$0432cé99119%, % ¢~

N043602SLGnG 6" %~
B14340%20%c0cn*9

06969584 *L4l8
£02stbhees
%681291¢°05~
Ghel1282°291
o-oadxﬁ.._ﬂ

0G+399e£1606°T
00439E9.9666°2~
1043091496942
£0+43129b1£15°¢
2043966595202
£0+436999014%9°¢

M0+35T14962190£0° ¢
90+4304€60bcoTL"S~

GLTw9L9%° 228
LY LR Y]
259969405~
Tun(109€°291
A T TR ']

00+3.% £6608°T
60+304069866 °2-
16+439%24£5€9°2
£0+4309%26£16°%
204322298966 °1
£U+306990489°%

9043199610860 22° ¢~
T143299.6860u%°1

1043806992926 ° 1
H0436c926L8 1€ ¢~

90+32508060641 4~
1143690915110 1

di. 99t 0s-
2180£°80¢2
c9%(L120°59:
h6€e24905°05-
o.-a.—dl_

1C0-n
1CG-0
AHYILH
z39]23d
1HOI3H
339Gov

N82424%9° 08~
blc0t €02
TECTINIGT o4t
cBdvl899° 05~
*etiv

= 16G=-nN
= 1060~0
= 1M913H
= 2391v5¢
= IHS1an
= 339GV

%0+37/02709400°1~
e0+4390d¥wln®ts1"T

%0435£9080%%96° 0~
T142282650T664°%4-

©04524050%1094°1~
£0+43194%02¢%91°1

hlezltotradt18°S-
IR ETE VAL PE F'Ad Ry

%0+4360862006°¢2
q0+360bss2ng
N0+3¢9en129L° 08
%04399910661°1~

T -

NAS Gl 3ATLv 33 ALIUOI3A UNY

40+324286T12°%2
L0+3%96652202°1-
9C+31€204064T1° N
40+43%%691698° 1 -

A*2G4A0¢X0 Y¢Z4A%x
10+366289946°8 = z3d WOON
1043£62%9556°8 = aZd WONY
104309618E%0°8 = ¥3d a3
20+ wT12S1L° = NONV 3N31
2043718698121 =  JI¥LIN3003
2043601612127 =  WONV NV3HW

%0439910¢E%€E%25°2

N0+43%2%,2005°¢
Ne+32 216981
#04351969£94°1
90+3/0616£9T°1~
A*LGrAG*XQ

104394905990 °8
T1043%6214£66°8
T0+341xS22806°8
20438 cea9241°1
204345116¢91°1
20+362¢9110631°1

60+438£6949991£°1
NUOKW 01 3ATLVI3M ALISEIIA

h0+43uiBNEELEGN 8
T143€8490b65194°%H

L04300%1112°2
404525210902° 1~
40+3499920£1 "4
204399176608 * 1~
atz2tAtx

&3dg 0UN
&3d WONY
¥3d d3n
wOHY 3fiey
J1¥IN3L3
RCNV NV3W

LU TI ]

"0439%098CTcis e
(LUREVRPIR FALTE S
NOGK U1 3ATIVIZY AL1DC3A

S043.%9406.0000°1
TI4354T09061 8496

49991 °

wEh06 208
945904141
$i9%0°591
1G41S*hnt 3l

f043T9ESh LN
20+3£15905€8¢°1
FAGEL VAL LVLTRE
20+31%£91C001°7
[ARETASL I WATRR
204320905841 °2
®1-319%19015°%¢

NO1411S0e

nenwle*e
5171

0s/71 /¢

A TR 1

1]
-

"
O Wra OD

ZAX*Yyn ALILOT3A
YA XPSYW 3DMVLSIL

ONV NOI11S0¢

Z4A4%*tSYN ALIU0N3IA
Z%Afx*Cum SLNVLSIC
NNS CL 3ATAV T Ze ALISCIA3A Ghv

249991°
00000°C0Sm
60006°41s1
06003991
1045S in * 3l

§0439926114n°1
20+3u st clfb e T
20+369¢6499¢ 1
20+431220¢001°1
20-308Le11c4°1
4L+3b69%¢62eT1 ¢
91-399€18802°4

NCILISCce

000cG0°0
s1/1

0es1 /%

Q..thQh

= (vl

[}
Cawe=CD

hd

2*Ax'YYN AL1I0UVT3
242 %'OWKH ITNVLISIC

CNY NUILISCo

CASXYORW ALTISQIA
AN XREUNE JLAVLSIC
NOS G 3A1L9 :e ABIOCTVIA NV

NulLISCc

B-12




01+437082c8E9T%°S

114390/.%¥2b6049°1

114Z68b20cnbVS N~

11436756 0€9898°%
NS 4 3A1197™52 ALISCIaAN GrY NCIL1SCa

Z'Atrtoeim 3UNYLSIC

4984%1° 002ge¢c00° 0% O0CCCOOCC"~ ©0 +3%65959615°¢ 4C+3908 650022 49891 °
cocog o 1£65042¢2° 06 whEE9°LLT “0+438042898 ¢ ¢0-3<Cc(L100°€6- £9920°e%8¢ £994C°¢€
éclis’os 0o000000°- cU4cEdsn*slt £0435715562%0°9 404386906205 °T $cl151 ksl 6c/1
3CON OSv oceocece 69225652 *9ET  0CCQ0000° - §043£4££6521°S LCe3€G00E09° T~ w1614l 0671 /¢
M ¥ 2 ctclymaV RS A A‘20*404x0 s42¢Atx 104 1Skt 3N "ee34vC
00+3038 v 3908°T = 10G=-n 1043491919956 °8 = s3c TCUN Fle3eLt9ccen®l = ei
00+316b94E006°2- = 100-0 10+43135¢¢856°8 = ©Id KONV 2L +315082688°1 = N
J0+435188ct84%y = 1H913wW 10+43(95LERNE " = eJdc e cL435En6E%298 "1 = C
£043£€00b918°¢ = 3391¥3d 20+3000C0008°T = kWONY 30l 2C+3T91c100T1°7 = 1
20+4356661520°2 = 1H9I3H 20+360GCL0008°Y = JI¥IN3DL3 20-31962%6%,.°1 = 3
£0+3661T71499°¢ = 33900V 20+43000C000%" T = WONV NVak PARETY YA RS VR B = v
N1-3£9209995°¢2 = QOhke
N0+324021428012° "0+43.5928055%¢6° 1 £ 042862912164~ %0+430culgeEeey e 2%A%x*SUN AL15073A
Q0+438TLL0%8b0Y % c~ 8043426790242 869°%¢~ 604353022190 1851°1 6043929696818 "1 24A'x*YvR 30NVLASIC
NOOW G1i 3A11%753 ALIZCI3IA GMNY NGIAISCe ~
W0+30S6%05ch<eC e~ H0+3804909L028" ¢~ %04zeT9529T608° "~ n0+4392hEcChect Yy Z¢At X SO ALISUDIZA L
07+4369%99290%214%°9 TT431864S H0Wn°1 T143869545T8L 0~ 1143169692098 4¢6°% A UV 3UANRLSIC o
NNS G4 3ALLIVI:e ALIZCASA NV NGILISCe
0gG00°0 60592952°28E  TE%LELYE 29~ 40+439¢552008°¢ 20+4304188212°2 219991 °
goo60°0 66666666°6¥4 Talis°c02 9043222c2928°1 L043/6016669°T~  TE286 "GS9 Tele8°s1
too0GC*0 64412169°¢h= 0686590%0°8CE 9043262 9299°7 90+309016419°9 2intstalsl 4373
0b= Vvi3e EER YA R 299M5%.0°%°99) 61 JG0kiw ch- £0435UbSE6L0°6- 20+3bESEO0LN T~ 22918 °s61 0W/1 /¢
.o..>m& -.o.dIQ.—d nco.hd.— >-ND->O.KD N_-N.>.x ho.bm-rr-mf '.-.wbdﬁ
60+396601808°7 = 16C-n T0+391££999¢€°§ s e3d TUON EL+3T4¢5%cen"1 = (vl
004329%29£886°2- = 106-0 1043.0£%8£56° 6 = 83d hONV cC437€91ctes = N
1043249989202 = LIHOI3H 1043050cbe%6"8 : ¥3c TiedX FARETI AL L PLTRA! = ¢
£ 00308902815 °¢ = z391%3d 20+301l669T,L°1 = WONV Nl 2U+4369¢%10601°1 = 1
2043545996¢0°2 = AHYI3H 20+35E9%£S8T14° 1 = UJUIN3003 CU=3590%996L°1T = 3
£04372090199°¢ = 33%0av 20+3690e0ET4L"T = WONV NY3W 404328ceso8dl*e = v
%1-3061€0615°2 = QxR
%043629641892%°1 90+431841401620°%¢ %0+26059004c00°T - h0+4386.9652949°¢ Z°A4x*9%k A110073A

0043699424402 ¢~ W0+INTLINI229T L ¢~ ©0+3499904EH5T°1 6043190011591¢°Y 24t x*CyR 3IINVLSIC
: NOOW 01 3AJ1%75y ALIJCTI3A GNV NOILISOe

ZCASX9%IN ALID0073A
Z*A*Xx*9%k 3DONVISIC

h0+43919%69559°N
11431009665£98°%

%0439946%60924° ¢~
TT143624828508%°1

%04+43962%005L95 -
1145860220700 50~

904304628 T¢krE "2~
0T+436602964410°6




N0+3601C0S9489°c~ N0+ 388892990064 "k~ WAELTL VYR FEL AR X 904360c006E9c0°T 28Atx*Cumw ALIS0T3A
0I+438EH9G69%10°¢ 1143022058062 1 TT43¥96m809045° 0~ 1143247966589 Atxtoyn 3IUNVLISIC

NOS CL 3ATLIV se ALIZCOI3A GhY NUILTSCe

Goocco“o S9bc2bib*028 £0%9164c* LS N0+439¢nE49855°%¢C L0+304TE9T9T°¢ 45991 °
oocoo°o 49126226°06 a4l 1ct N0+3STuelE00°1 L0+ 3608 8ENTE T 0C060°00EY 0060060
000000 ~4E98601° 49 4009521 ¢° .42 m0+3EMe2T08° 1~ JU+360650591° opooL*sns sSh/1
L3V B4 092¥.94¥%°c01 0S9cET19vc*LS %0+4314%896686°1 GC+54999L286°2- 0000C°Sel 0s/1 /¢
teripzy *erttyhdly Setiiv) AtLutAl*XC vh2atx 10415 hh ' Ik MAARE-TY 16
6043968492106°% = 10L-n T0+30£06%956°8 = &3d WACN £0439884914%°) = vl
0ge+3gRN8RLC96°2- = 10Q-u T0+3.85€3€56°% = 83d WONY eh+3¢%2cL908°1 = N
1043991695958 = IHS13H 104359989996 °8 = t3d Taax cle3gcswus29e°1 = 0
£0+399169%EcS5°: = z391¥3d 20+36805%92¢8°2 = wCNV 3aN&d Cl+3g26dL600"T = 1
20+3589966%0°¢ = AH913H 20+43.006095s *¢2 = UlelN3333 Cl-31082%999°1 = 3
£0+4362¢E62%9 L = 334Cav (AL EITYL VAL Ry = WONV NVU3W 240+43c6002421°¢ = v
91-30162%¢c7C°¢ = Oke
NGe3LCG0EZNE NN ¢ £6+3644622T%0%" 4 §0438899E%44592°¢ "04349wc01720L%2 Z¢A'x*SYm ALIC0N3A
gne3beecniioleoce- 20439714 1¥bR LG <~ 6042c1921va891°1 0439 1chc¢91908°1 2¢A%x*Ubin 3LNVLSIC

NOOW UL 3ATLIVT 33 ALTICTI3A CNY NUILISCe

n0+32L268LMT¢E 1~ 40+362416£999 " 4~ S0+365¥N522849%2 - MU+ bE1L0425 Y ZCAY)ton. ALILOO3A
01+43E75161891% ¢ T1+4389906yuboen"1 114316029 %6650~ TT4316L 0698969 Z%ASxt T SINVLSIC
NGS ul 3ATLVIZY ALIZSA3A OGNV NOILISCa
GOGO0C 994¥0L6°65f £<(1n961°% "0 +3b2Y9.9216°2 LO+376T18661°¢ 2¢991°
GOCOO0*0 29¢e499¢ " 0E fotee"nsl n04354114668 "¢ GC+31£6E0£02°T 0CGO00*CC%s 0eocCeo
60C0LC 5419§981°¢ 22156101 °91E  §0+309%98 1205 2043322025861 00050°L1 51 D/
Lek0L2 29906519°SET  (weeniS1y 204390005612 /L+36%6,0699°%1- 06000°Ce} 0w/1 4§
ARRRY =1 rcdyndy AR NS N A*Z0U*A0 X0 etZ24atx JC IS Mt Sk AR TS I¢
QU+3L95¢¢178°T = 1ec-n TO0+354945996°%6 E aZa 1AON £0+301€T214%°1 = rvi
00+398252496°2~ = LT0= T0+:406ct28G9E°%6 = sta hONY 2C+30§65ne0 = ¢
10+3¥%828225°% = IHSI3K TN4346192996°86 = ¥3o0 ldiax 20438 c665298 %1 = ¢
£0+398962826°¢ = liYleio cD+30LitTe2 2 = wCNV 3N6d 2L36CLELEL"T = 1
20+391904%9%0°¢ = 1HY13H 20+431n8/2W62%2 = U1TINIOU3 20-392¢51659°1 = 3
£043914022%9°¢ = 3340av 20430%8E%090¢8°2 = WUNV NY3W 20+39872csdN%C = v
H1-3£9264916°% = Okd
N0+431£669E024909°¢ £04326E6986024°0 2043919560889 40436%0cbLch60L%2 YA 2T AX12073A
90+39C20b6%%8 %6 ¢~ 80+36bL129lEbG" < EU45TE492Y8T8451°1 b0+3060L%E 129081 2UAS XU Hun, 1SIO

NOOW C1 3AT1VvT3e ALIUCAGA ONY NOTLISCH

NG+3OGLENEELT1E T~ "0+ 316 SHbNLEHE "4 - MU 982890 dC- LUEFL TR SWAR TL AN 2% ' x*Cun ALIUD3A

B-14




%04368E00L804C "5~ 90+3£6206409cC° 1~ h0+:4T9c0b9898 "2~ SO043Lhcbt (99211 ZEAY SN AJILGIAA
0T+3a2%6bbd019°S 1143999228084%°1 TT451S649L0¢85 0 T14306ce TEELE 9 n At etogh 3LNERSTL
LS Cd 3AT VT ze ALILCOZP Lh% NO1LISCe

GOUOO°0 62E99821°602 £ 1660406 °9n n0+3£265EGES ¢ LTe38E68E68ET ¢ PR
LooLo°0 30000060C°C6 6LC0S°Th N043ecGc i8S T 0429898950241 CUCET* T4 cllul®1e
(X4 B L) £09T6lE°GY bEChE320 %1 HO+3ITZENULSL Y- 3C+3628880c%°G~ NOLSE TG 1 s
ez vial 2€89¢°¢ IS TR CITL AR TC AL TN A TR | H0+3cencwlsnt (0435808900 g ") BCasy*1l¢ “es1 /8
*rr AL *etiyhaly AASY A AL AL XC ctitAtx 1S ES e 2 cessziv
QL+3NECUOL0U°T = 1¢0-n iD*3/68.29%68 = 30 IGUN SO+43WmbILesnl = fvl
6043220068862~ = 166-0 10+3cbtbHrs6 = 830 WONY 20+4399¢6Cc 181 = n
T0+3TL95u2HT8 = IHY9I3H 10+ 342089296 %6 = a3d laax PAREL PYLTELTRE = G
1 b+35£266616°%¢E = 139134 2043(9bLELOES S : RGhT o302 20453w2%010CT 1 = 1
20+3142T96%¢E"T = IHS1aM 204365460054 T LiedMN3LUI EC=399%0 n(4"Y = 3
2 0+300040%E9°¢ = 33%CaV 043252621068 2 WUNY NV 3k L0es58818821%¢ = ¥
cl=3bdclglel®n = Ghd =
N0+432044¢940105° 1 504396 YloBENSG"* 1~ Q0+:¢hio00%9: Y N0+3LE08LIL6ENC AKXt uN ALTLOUT3R -
804398699548 58 ¢~ 50+3€42256062/0°% ¢~ (X EEFEIITAA TR B (ARETIL L YL PR SRR (YAt Xf Lt SINRLSTL '
NLUR UL 3ATEVYze AJTZCTI:A CNY NGILISCa =

H0+3652260%56C°S- S04+38£929%%90¢0° 1~ NU+3¢s5220880c¢° <~ 6043621 diclc el AR ALTLUNAA
0T+439%£01cT10 Yy T1+43%6 149915491 114289962645 65° 0~ 11434191600 8Sy "9 ctAtxtuER SLKBLISTC
NOS CL 3ATAIV o ALIUUTIZA LhY NCTSISCa
cocvog CIN PR LY AN TN RS VA LI RA 2 90+3bb28W5vS°e LP+3T00C HET ¢ L6991 "
Coo00%0 955¢5M0 0 ° 0k Ti0%2°%¢Ch 9043959 L809° - L0+a3%290Tcene*] 0LOLL"CCcd a66ccto
tgoog*to 4¢146951°0% TYEN2UE9° ¢Sl H043eeb®i9T19°1- S0 +2WSE10020°0-  CUOLT LU t /¢
bLdne*¢ Tcees0cetcat 90€219%9: *0¢ 4043643698861 °1 2043290070y °1 0LGOL (1 0w/ 1 7%
oo..>wU o--cI&Jd -..-bdd >5NC;>D-KD W-N»>oi —P.»M—TT-WT o-o.Mde
00+306976606 "1 =z 106-n T0¢3c¢v0b2996°8 = &3d Tulh flesenlfigenl = rey
20+438T596286%¢- = 10C~0 T0+3901L 5896 "8 B &id hONY 2045419958 %Y = N
1043929 0E192 = IH913NM T0+43¢uSiibsb b = eic Tdh PARER YL FUA TR = C
504308202915 °¢% = 1391edd 04391 0cG¥SH ¢ = WGNVY sNel SL43L9161001°1 = 1
<0+39E9E6046°1 = AIHSI3H 20+3162e2Li8%¢c = JIleIN3ULS Ch=32cu1e069°1 = 3
£0+43020£19£9°¢ = 33404V 20+43101C659¢86°2 = RUNV HY3wW 20+39%219cl 1" I
£i-32%2L1159°4 = COre
20+3058€68194¢21°1 90+4369T926%9¢€¢80° 1~ h0+3829494910400°¢ M0430C0vLSE0%ES"C CfASxtSuN AL150713A
$O0+361852C0%%% ¢~ B0+3209294¥8805°¢- L0+:ctc92810b91°1 b043249%c¢b8918 "1 ¢t At xtum 3LhRLSIC

NGOW €L 3ALL0758 ALTILCTIIA ONY NCIL1SOd




-Ado> 9 m_—.ﬂ>m —mﬂﬁ
Eo.___Avuuavo._nva

90431949492 001°9- 2l +39898E£1Tm 4 *¢e~ n0+3268693 el - 50430684 1066E591°1 Z0AC X Sy m ALISO3A
0T434464.4%9900°¢ 1143684868824 %°1 1142185110060 %° %~ TI431£892888S0°% AR LS LI THRCII NN TS §F
NS Ll 3ATL9T e ALITCAS3A OGNV NUILISCe
gococ g b£9f£196¢&°6061 eocooo00 - N0+395%1 68452 20+434M122091°2 144541
too0G*0 £E209Ebe e r4 Y2 Y281 %043TusbnGIn*2- 90-3901842442°9- 250%2°ftLed 2t0gl°¢el
opogco°0 00000000°~ 0c298c09°%cl  £0943c UL®L89°9- L043965900L%°T- T9022°€441 £172
400N 3Sa [T R "o 09168918 sgcoocect - £0439306%346L°G6- 20+360681696° 7 1¢60cc*fec Ses1 #¢
AR I3 *ettyhgy AARRNY A ACZGEAG X0 Ttitatx 10 LIS R "3k MR TS T4
D0+3T82 909087 = 1C4-N 1043494¥5b5506°8 = 834 GCN £0430%¢ci194°1 = Nvi
00+3n2H90006°c- = 100-0 TO0+3959.T84E°Y = d3d WONY Sl+3g9bsesle 1 = "
104321926291 "% = JHE I3 1043999622966 = &3d gk PARIEL DR L0 L ) Sl = ¢
E£0+3E0699019°Y = 39leéla U0+4364b8cT196°%0 = WONY 3Nod C0*354640C0T"°T = I
CLh+32oLwsaT110°%c = LHS 1 3n 00+39649096L4 = J0lelN3033 20-3%9¢540149°1 = 3
£043LF9601659°¢ = 33% eV 0043162 L9896 = hONYV NU3NW FAREVISVEL VR R ER |
c1-390Lci580°% = Ckre
N0+368T1460VE2° 1~ n0s 396011105468 ° 1~ £ 0432291994968 H043££9240191n"¢ EPAtxtUum ALLITUEA
BO+59£8 2659608 * ¢~ 043108811 42¢a" ¢ e0+3¢CeionYes 11 bl4z6T18c¢9in19: 1 2'A%2'Svin 3LANVLISIC
NOUW CL 3ATLWTZe ALIZON:ZM LAV NCISISCe
NDe325%06cbYss" S QUL EETLEETTIC T~ O+ 0UTLGL8T469 ¢~ FHR A LPL PR F) S FAR S LA YHRFYE SV Y,
01+362111¢001%°¢ 11432614480 049°0 11420112 bees N~ 1145942142856 N ZYASrtoun AUNVASLC
NOCS L) 3ALL9TZa ALIZUTI3A ULNY NGILISCe
GoCgo*g £89%0237°902 PR RO PR NO+v3cHpILSusSte PREITTR S R T R I 449491
uceuc*o wibsb2t bbbl SGteY° L N0+43909119L8° 1~ J0435%wllhyc*: I L XA TA V) Totwl s
Ltoooo*ce Ghes60946 Ys 1cdich% el M040%09r 8¢9 T SO+ Elst "~ $1612°19917 $ /¢
XYM=-N]kh 9406x "¢ 0%y ilstcitl PAL TR AL VRS £04322867288 %4 PRI AL PR §1wls°81¢ 0v/1 /%
*erdpe certyndly certign AL AU XC cbltAtx JC IS it Sk LAY 14
[IREIL T THRES TR < 100U=-Nn Tusaelelcyub *y = e o LN Fleatleelynty = vl
00438£95EGEE ¢~ = 1ee-¢ 104391 ¢c1hisb s E ¢Ja huhv PARETY AL PAY T IR = G
TG+43c6en9151°8 = IHOT 3n T10+3Les0T198 e z ¢z0 ldan ci+43CrslopGr® = L
§0+4358225L16°F : 1391854 C0+5LLLlCo09" ¢ = kGhy 3Ned CLIGLLcILCT T = 1
cL+43606chE8LE") = AHG T 3n ¢U3ILELID00G EERS Y L EWNE] CU-3009t95¢9°1 = 3
s 6432l U929 °F = 3340 oV CL*ILECLLO0Y9 "y = hiNYV NV3R 2(+36%G,06 80 1°%¢ = v
TO439bEfclibL® = 1+S
¢cO+321270009°1 N A Y %] cl=40% 21500 o ctlre FEERTILI? B KPR ] = (k2
LIRS T FAA KRR O HaezlesTEcte e 1= L4t elun ittt LR ETR SR H X PE A AF SR RLE TNEVYE VY
BlesTanl(Teuds e [T EFTIA LI L VAW REE PEBER 1L VLIS LE455rGY bt AR SR AR TN N SRS EY

Wluk CL 3R TV T Re AT LhY NCTLISCe

-16




APPENDIX C

"REAL WORLD ' EPHEMERIS TADPE
AND ITS FORMAT




The real world data tape was generated on Control Data Corporation
(CDC) 6000 series machines. It is an unlabeled binary tape written in odd
parity at a density of 556 Lpi.

A seven-track non-return-to-zero (change-on-ones) recording scheme
is used. Magnetic particles on the tape are aligned in either the positive or
negative direction. A binary '"1'" is recorded by reversing the alignment
(polarity); no polarity reversal results in a "0."

A frame of tape data consists of one 6-bit data character and one parity
(check) bit for each character. Tracks 0 through 5 specify the characters

while track 6 holds the parity bits (see Figure C-1). In binary

BINARY TRACK

NOTATION
800 BPI=0002% 5Cb TRACK
386 BPI =00018(00036)
200 BPI=0005(0.01 - NOTATION
——.] r—— TAPE MOTION
ittty © ] (IR EEER] Lt
L —l [RENRNNEENEE . [} e tinn [NERE SR
TUhrtelnlb i 2 Vol [NENENE I )
| l | | l Prerindqonner 3 b R E RN [N NR N |
’ H _r [NEREENEENNRENE } \ (AR NN EENN] 1H1L0LE A
N [ARRIR NN NI ) ‘ (AR I RN [NERNREEN
(READ) 0.032 I)%AT(;:(L 0.048 RN ) ot oy ¢ f
;—necono—-L— RECORD GAP RECORD —»{
NOTE .
OXIDE SIDE UP ON DIAGRAM, RECORDING —Dl LONGITUDINAL
HEAD ON SAME SIDE AS OXIDE. CHECK CHAR GAP
200 BPI : 0.02(004)
556 BPL : 0.0074(00148)
800BPI:= 00!
Figure C-1. it Assipunents on Tape
format, the parity bit is chosen so that the total number of 717 bits in any

line is odd. Additional information on the CDC tape processimg hardware

and procedures is available in CDC Publication No. 60156100,




CDC employs a 60-bit floating point word; its format is shown in

Figure C-2. Floating point arithmetic takes advantage of the ability to

COEFFICIENT BIASED i INTEGER

SIGN EXPONENT CCEFFICIENT

" T -

[ :

U i H 43 3 { |

59 58 48 47 0
BINARY
POINT

Figure C-2. Floating Point Format

express a nuniber as an, where k - coefficient, B = base number, and
n .. exponent. The base number is constant (2) for binary-coded quantities
and is not included in the general format. The binary point is considered to
e to the right of the coefficient, thereby providing a 48-bit integer coefficient,
the equivalent of about 14 decimal digits. The sign of the coefficient is car-
ried in the highest order bit of the packed word. Negative numbers are
expressed in one's complement notation. The 11-bit exponent carries a bias
of 210(20008) when packed in the floating point word. The CDC procedure used
in floating point arithmetic is described in CDC Publication No. 60100000.

The tape contains one file which consists of 216 records. Each record
contains 501 words; each word is 60 bits,

fhe first word in each record is a bookkeeping word; it is an integer
guantity equal to the number of data words in that record. Since there are 1o
short records on this tape, this word is always the integer 500. The remain-
ing 500 words are segmented into 50 data frames of 10 words each. Table C-1
vives the ordering and units of the 10 data words.

All position, velocity, and acceleration components are given in an
1.1 coordinate frame. The X axis of this coordinate system is pointed
foward the mean cquinox of date at 0 hr GMT of the date of epoch. The X
and Y axes form the planc of the truc equator at epoch. The 7 axis is
perpendicular to the true equator at epoch.  The set is right handed, with

Y lying cast of X and 7 being positive north.




Table C-1. Data Frame Format

Word Quantity Description and Units
1 time Time, sec from epoch
X
Y ECI vehicle position, f{t
4 zZ
5 X
6 Y ECI vehicle velocity, fps
7 Z
8 XD
9 YD } ECI total atmospheric drag acceleration, ft/sec2
10 Zy

The data rate on the tape is one data set for each 10 sec. The first time
on the tape is 0 sec; it corresponds to the epoch time of 22 hr 30 min 0 sec

GMT on 29 February 1980. The last time on the tape is 107990 sec.
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